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A EVER T I SEME NT. 


The merits of KLA PRO TH y in Chemical Ana - 
lyfs , are fo eminenW efablifhed with men of 
fcience throughout Europe? that it would fee m im- 
proper to enlarge on the moft confummate fall and 
accuracy with which he performed his experiments, 
as zvell as on his laudable candour in fating their 
refills. 

On this conf deratio ?i> it is hoped that the tranf 
lation of his Analytieo-chemieal Effays, She. which 
is here offered to the patronage of the Englijh 
Chemifs? zvill meet zvith their kind approbation.— 
It may be neeejfdry to add , that all the Effays of 
the Author relating to this fubjecl, and which? in 
the German original , were publijhed in two volumes t 
are? for the accommodation of the public? compriz- 
ed in this fingle Volume. 

Whenever Mr, Klaproth* as he has given hopes 
to the Tranf ator? fiall give another collection of 
his lafi and newefi Effays > they will be immediately 
rendered into Englijh. 

£5* If feme typographical errors? and a fiw other mi flakes 
which unfortunately have efcaped the mof careful attention y 
Jhould create fame difficulty in the fenfe, the reader is requefed 
to refer to the errata in the laf page , 
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PREFACE 


THE AUTHOR . 


It has long been my defign to collect my Mine - 
ralogico-chemical Ejjays, difperfed in various books 
and journals, and to publifh them, together with 
fome new Refearches ; but want of time, and 
other impediments, have hitherto prevented me 
from accomplifhing it. 

Much as I wi died to give to my Analytical 
Inquiries the greateft poffible degree of truth and 
perfection, andthereby tofulfil the duties which the 
C'hemift owes to the Science which he intends to 
promote by his writings, as well as to the Public, 
to whom he offers the fruits of his labour; I was, 

, nevertlielefs, too often under the neceflity of expe- 
riencing, how difficult it is to accomplifh this 
purpofe. 

Of the 2 6 Treatifes contained in this jirji Vol. 
of Ejfays towards a Chemical Knowledge of Mine- 
ralSubJlances *, the greater number is here publifhed 


* Mr, Klaproth here alludes to the publication of the firfl part 
of his Elfayij at Berlin, 1795* The prefent volume comprehends 
alfo the fecond part of them j and what is laid by the author, with 
refpeft to this laft a has been added at the end of this Preface*—* 
Tranfl* 
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for the fir ft time. Each of them being uncon- 
nected with the others, I followed no particular 
order with them ; and I alfo difregarded the order 
of publication,' with refpedt to thole that were be- 
fore publilhed feparately. In my operations with 
the genus of Jilver-ores, T intended, for the far- 
ther advancement of the fyilematical part of 
OryBognqfy, to fubjett to analytical examination, 
not only particular fpecies and varieties, but en- 
tire genufes, with their chief fpecies. But I was 
loon convinced, tliat the execution of this defign 
was impra&i cable, both on account of the few 
leifure hours which I could command, and as, in 
general, it furpafies the powers of an individual. 

Having merely in view the progrefs of Natural 
Science, founded on pure experience, that is to 
fay, on plain faffs, free from all hypothefis, I en- 
tertain, on prefenting thefe labours to the Public, 
the molt ardent defire of feeintr the words of 

, O 

Pergmann “ Allorum tentamina, prefertim car- 
“ dinalia, Candida funt rexidenda, ” put into prac- 
tice; for, as this philofopliical Chemift very pro- 
perly adds: “ Plus vident oculi, quum ocuhts ; 
“ ideoque , , qim nova exhibentur , pluribus tcfilbus 
“ in diverfis locis utilitcr confirmari puio. ” — Being 
thoroughly convinced of my own fallibility, 

I recommend this examination with the greater 


* Dc Indagando Vero. 
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eagernefs, fince the refults of feveral of my 
experiments, refpecting the conftituent parts of 
foflils, are, frequently, in linking contradiction 
to thofe given by others. Thus the mineralo- 
gical world may be informed, on which fide truth 
Hands, or the lead error occurs ; and the Orycto- 
Ivgijl may, with greater certainty than before 
could be done, apply the data given him to the 
perfection of his art. On my part, I ihall always 
receive with pleafure any well grounded correc- 
tion of my labours, and better information. 

With refpeCt to thofe, who may poffefs patience 
and inclination fufficient to undertake a repe- 
tition of my experiments, I have defer! bed every 
particular management, as circumftantially as 
could be done, confidently with keeping within 
due bounds that prolixity which is hardly ever 
feparable from the narrative of chemical pro cedes. 
Thofe who are familiar with this fubjeft, will per- 
ceive my endeavours to reduce the analylis of 
mineral bodies to methods which are fimple in 
themfelves, and lead to refults that may be de- 
pended on. Among others, I flatter myfelf with 
hav ing traced out a way of analyfing gems, which 
fee ms to defeive being followed by lkilful Chemids. 

A circumftanee, feemingly indifferent, often pro- 
duces in chemical experiments, as in other invefti- 
gations, unexpected confluences ; which may be 

a t proved 



proved by comparing my former with my later 
analytical experiments, made with the Adaman- 
tine Spar, and Gircon (Jargon of Ceylon), which, 
on this account, I have placed next to each other 
in the refpe&ive Treat ifes. Who, for example, 
would have imagined, that the application of 
cauftic alkali in the liquid hate ihould fo exceed- 
ingly facilitate the opening of hard ftony matter, 
and remove the greateft part of the difficulties 
with which I had to ftruggle, when employing the 
fame feparating medium in the dry ftate ? 



, As many perlons think that the preparation of 
a perfectly pure cauftic lye is f object to more dif- 
ficulties than it really is, I will here briefly 
ftate my method of preparing it. — I boil equal 
parts of purified fait of tartar, (carbonat of pot- 
afh, or vegetable alkali prepared from tartar) and 
Carrara marble, burnt to lime, with a fufficient 
quantity of water, in a polifhed iron kettle ; I ft rain 
the lye through clean linen, and, though yet tur- 
bid, reduce it by boiling, till it contain about one 
half of its weight of tauftic alkali; after which I 
pafs it once more through a linen-cloth, and fet 
it by in a glafs bottle. After fome days, when 
the lye has become clear of itfelf, by Handing, I 
carefully pour it off from the fediment into ano- 
ther bottle. To convince myfelf of its purity, I 
faturate part of it with muriatic or nitric acid, eva- 
porate it to drynefs, and re-diffolve it in water. 

If 
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It’ it be pure, no turbidnefs will take place in the 
folution. .The quantity of cauftic alkali, which this 
lye contains, I afeertain by evaporatmg a certain 
weighed portion ofthe lye to drynefs, inan evaporat* 
ingdiih of a known weight. I alfo take care, in the 
preparation of this cauftic lye, that the alkali be 
not entirely deprived of carbonic acid ; becaufe, 
in that cafe, I can, with greater certainty, depend 
on the total abfence of diffolved calcareous earth. 
By employing burnt marble, or, in its Read, burnt 
oyfter-fhells, I avoid the ufual contamination of 
the cauftic lye by aluminous earth ; becaufe lime, 
prepared from the common fpecies of lime-ftcne, 
is feldorn entirely free from argil. 

Betides, the choice of the vetfels requires great 
care. Since even the heft porcelain is attacked and 
diffolved by cauftic alkali, I employ til ver, reduced 
from muriat of tilver, (Hom-filver), for vefl’els 
appropriated to fution. This material, however, 
notwithftanding its other advantages, is not uhfo- 
lately free from all inconvenience. For, if the cru- 
cible made of its has not been prepared with every 
poflible care, fmall fcales will detach from it, 
which mingle with the hotly to be examined, and 
frequently occafion illufive appearances. Having 
already found, unexpectedly, that even a crucible 
made of platina would not, as had been wifhed, re- 
fill the action of ignited cauftic alkali ; I imagine 
that a crucible made of pure inaffive gold would 

t he 
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be the mod eligible. On this account, Profeffor 
Storr teems to be in the right, when he concludes 
lits Propofals, refpe&ing the examination of the 
mixture of gems*, with the following words : “ The 
difficulties occurring in this operation will the 
fooner disappear, if a great amateur of gems fhould 
choofe to fpend the value of fome thoufand ducats 
for their examination.” Meanwhile, I flatter my- 
felf with having' in fome manner counteracted 
thofe difficulties; though I w r as not encouraged 
by fuch a high premium. 

Though for the moft part I have followed the 
7iezv nomenclature , I have not fcrupnloufly con- 
fined myfelf to its terms ; but have, for the fake 
of brevity, now and then ufed the denominations, 
Glauber's- fait, Common- fait , , Horn- fixer. Blood- 
lye, &c. as alfo the term mild, in head of car- 
bonated, in oppofition to c.aujlicf Speaking of 
water, to avoid too frequent repetitions, I have 
moftly omitted to particularize it as dijlilled. Thus, 
alfo, 1 have not in every tingle inftance mentioned 
the edulcoration of the precipitates, or relic! ties ; 
this and fimilar operations being always under* 
ftood to have been performed. 


j 

* CreWs Chemisches Journal, vol. VL i7Sr-page 117* 
f The Tranfiator, howeyer, lias, for the moft part, preferred the 
nomenclature , and frequently added the former denomination s 3 
for reafons not neccfTary to be particularly mentioned, — Tranft. 
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Concerning the Second Part * 

I here offer to tlie chemical and mlneralogical 
public the fccond volume of my JZffays, &c. ani- 
mated by the hope, that it will meet the fame 
encouraging approbation with which the jlrjl 
has been honoured by fcientific men, whofe de- 
cifion in this branch of the Knowledge of Nature 
commands refpeci. 

The numbers of the Effays, contained in this 
volume, proceed in a continued feries with thofe 
of the preceding*. Of thofe now given ( 1 797), 
only a few have been before printed in various 
publications, and are here merely collected. — 
All the others are entirely new, and, at prefect, 
publ iflied for the fir ft time. 

As thefc eifays were the fruit of my leifure hours 
only, feveral of them have not arrived at that de- 
gree of perfection, to which, perhaps, they might 


* This is the Preface to Mr. Klaproth’s fccond volume of the 
German Edition 5 and die words. Part t* and Part n. have 
been dellgnedly inferted in the following Table of Contents ; the 
better to diflingui/h the fir ft 26 Effays belonging to the firft volume 
from the remaining eflays, publifhed in the fecond volume of the 
original. 
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have approached, if the ufual avocations of my 
duties had permitted me to perform them with 
greater convenience and opportunity. 

% 

In this refpeCt I earneftly with, that, for the 
advancement of the fcicnce, the ch cmico- analytical 
refearckes publilhed in this fecond volume may 
lliare the fame good fortune with thofe of the firft ! 
- — I mean to fay, that they may be examined, cor- 
rected, and farther purfued by expert Chemifts. 


M. H. KLAPROTH , 
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EXPERIMENTS 


ON" THE 

HABITUDES OF VARIOUS SPECIES 

OF 

STONES AND EARTHS 

IM THE 

FIRE OF A PORCELAIN-FURNACE. 

A Scientific enquiry into that clafs of natural bodies, 
which belong to the mineral kingdom^ includes a number of 
particulars, which it is neceffary to unite, in order to ob- 
tain a complete knowledge of the fubje£t. 

Thefe are : 

r. Their geognojlic fituation* : and 

2 * Their external char aB erijlic marks ; which both together 
conflitute their natural hiftcry* 

3. The experiments relating to the phyftcal properties and 
powers of bodies in an undecornpofed it ate. Such are : 
their fpecific gravity, dafticity, magnetic attra£Ho% 
the phenomena exhibited by them with regard to light, 
and the like, 

4. Their habitudes or changes in the fire $ and 

5 . Their chemi cal ccnf l it uent pa rts . 

* Werner % who introduced the ex predion Geognafy, under ft ands 
by it a general acquaintance with the folid parts of our globe^ 
the various fit nations or beds of fold Is* and their reciprocal rek_ 
tions to each other. Thus he didinguidics geognoiy from mini- 
rafogical geography 3 which only treats of the native places of ful- 
fils *— Tran fl* 
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2 L Habitudes of Stones and Earths 

As to the habitudes of minerals in fire , they indeed be* 
long to the chemical part of natural feienee ; but fo far only* 
as their conftituent parts, or their proportions to each other, 
are made to luffer an alteration by this agent. Therefore, 
the phenomena, which take place on warming or heating, 
without producing a lafting change in the chemical mixture 
of the conftituent parts, do not belong to this, but to its 
phyfeal part. Thus, for inftance, the power of attracting 
and repelling light bodies, excited in Tourmaline by wann- 
ing it, fhould only be reckoned among its phyfical proper- 
ties; but, on the contrary, the phofphorefcence of the 
Fluor f par and the Apatite , though but moderately heated, 
already effedt fome alteration in the natural chemical pro- 
portion of their conftituent parts* 

T h ough fe ve ral i n du ft r 1 ou s xiatu ral i fts ha ve ex am i n ed vari- 
ous fpecics of earths and ft ones merely by fire, few of 
them, however, have furniftied fimple faffs or experiments. 
Some, as Pott and Gellert y according to their particular 
purpofes, have directed their attention more to the products 
of fufion, in com portions of their own making, than to 
the mere habitudes of the firnplc foffils, Others, D'Jrcet 
for inftance, have indeed had regard to this laft cireum- 
ftancc ; but they have miffed their end, at kafi for the 
greateft part, by expofiug the body under trial to fire in im- 
mediate contact with argillaceous crucibles. For, the re- 
fults could not fail to be falfe in moft cafes, on account of 
the aluminous earth from the corroded mafs of the crucible 
mingling with the fpbftance of the experiment* 

So far as I know, Mr* Gerhard* is the only chemift, 
who, in his valuable experiments concerning the habi- 


f Gerhard's Verfuch eineP Gejcblchic ties Miner alreuhs t 2 VqI * 
Kerim, 17SUK2, — -Vok II- j a. page t — 4+' 

tudes 


in Porcelain-Fire. 
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tildes of foflits m the fire, has paid due attention to the na- 
ture of the vefTels ; and has communicated true refults, be- 
caufe in his operations he employed crucibles of charcoal, 
befides thofe manufactured of clay and chalk. 

The refults of my experiments on the eft efts produced 
by fire on various fpecies of Hones and earths, which I am 
now about to give, may ferve to confirm feveral, and in 
fome refpeds be con fide red as a continuation of thofe of 
Gerhard. 

When fpeaking of the experiments on fufion made by 
the above mentioned natural ills, as well as of my own, the 
mere a&ion of common fire in wind and porcelain- furnaces is 
underflood. Hence, neither dioptrical and catoptrical expe- 
riments belong to this invefligation \ nor thofe, which fe- 
veral phtlofophers have made by ftrengthening the fire by 
means of oxygen gas* For, howfoever valuable the latter 
are in other re fpcCts, I am inclined to think, that in a mine- 
ralogical view, the adion of violent ignition fuflained by 
oxygen gas is not a convenient method for afeertaining the 
relative habitudes of minerals in the fire* 

To be enabled to draw juft conclufions from experiments 
of this kind, it is neceftary that they be all performed with 
the moft equal degree of heat. This advantage was af- 
forded to me by the furnaces of the Royal Porcelaln-manu- 
fadory (at Berlin J j into which the foffils, ready prepared for 
this trial, were put ; together with the porcelain, fubjeded 
to final baking* 

For experiments to be performed in charcoal crucibles, a 
cavity was made in a thick fragment of well-burned char- 
coal, of a volume anfwering the fize of the foffil* This 
being put in, the cavity was doled with a charcoal Hopper; 

b 2 after 
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after which the charcoal-crucible was fitted into another 
crucible made of baked clay, and this laft well joined with 
its cover by luting. 

In order to make comparative experiments, I placed ano- 
ther quantity of each fulfil im mediately to a crucible made 
of clay unmixed with iron. After the cover had been luted 
on, k was expoied to the fame intensity of heat. 

In every cafe where the lofs of weight could be afeer- 
tained with feme degree of certainty, I have always men- 
tioned it. 


No. L ADULARIA 9 from Mount St. Gottbard* 

a) In the charcoal-crucible * , a colour lefs glafs, clear in 
its fubflance, but quite full of very fmall froth-bubbles. 
On this account k appears of a greyifh-white, and exhibits 
no vitreous fplintery fracture, but a minute conchoidaJ, 
with very fine pores. 

b) In the clay-crucible. The fame. 

No. 2. White ALABASTER, 
a) CH. Cr. was rendered moderately hard, white paifing 
into ftraw-yellow, in fomc places finely flreaked, of a fine- 
grained earthy fracture, adhering to the tongue, and emit- 
ting an odour like that of alkaline fulphuret. — Lofs of 
weight, 0,56. 


* For the fake of brevity, the Charcwhcrucibte is marked CH. 
Cr, and the Clay-crucible, CL. Cr. 

In the fame manner L, of W. means lofs of weigh f* 

l 


b) CL. 


in Porcelain- Firs. $ 

b) CL* Cr. A black-brown gkfs, very fnining, little 
transparent on the edges , with fe pa rate bubbles. 

No. 3. AMIANTHUS ; from Greenland. 
tf) CH, Cr, A round ifh fufed fcoria, of a dirty pearl 
grey, externally covered with feme fmall grains of iron, 
f racture, dull, finely porous, with difperfed inlaid glofly 
particles. 

b) CL* Cr* Has run into a greenish, opake fcoria, of a 
fra&ure almoft dull. The whole fur face covered with 
cryftals of a green ifn and light brown colour, in the form 
of delicate needles, of a reticular form* 

No, 4. ASBESTUS, mountain green: (Berg-holzj from 

Siberia. 

a) CH. Cr. Unaltered as to form, fimply hardened -,by 
ignition. Its furface invefted with a thin reddilh cruft; 
the edges blackifli, and overlaid with fine ex Aided grains of 
iron, — L. of W. 0,16. 

h) CL. Cr. The form likewife unchanged; of a light- 
brown colour, rendered very hard, and covered with fume 
ferruginous fpots. 

No* 5, ASBESTUS,; from Taherg. 
a) CH. Cr* A light-grey flag, fufed into a fphere, and 
covered with grains of iron, of a glittering furface, and 
having detached. Alining, large bubble-holes— L, of W. 
0 , 2 $, 

N« 6. BASALT ; afh-grey, coarfe-grained. (\Swed. Trap ; 
an d , acco r d i n g to Wern er y Grupfte in ; ) f r om Hu nne berg y 
in Weftgothland* 

a) CH, Cr. Fufed into a compact glafs, of a clove- 
brown colour, tranfparent in iplinters^ of a large con- 

b 3 choidal 
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choidal fra&ure, Externally, partly glazed brown, partly 
inverted with a ferruginous cruft, and large grains of iron. 
— L. of W. Ojo6. 

b ) A folid black glafs, covered with a brown, fteeLgrey, 
veined iron-cruft. 

No. 7. BASALT, denfe, columnar ; from the Hcfenberge , 
in the middle mountains of Bohemia. 

a) CH. Cr. Externally, a compact grey mafs, richly 
over-laid with pretty large grains of iron, and in part alfo 
covered with a tombac-brown ferruginous cruft. Its frac- 
ture of a bright afti-grey, and to appearance dull and 
earthy ; but if examined with a lens, pofieffed of a texture 
very finely porous, and fpongy throughout^ and very rough 
to the feel,— L. of W. 0,09, 

£) CL. Cr, A black denfe glafs, tranfparent, and of a 
clove-brown, in thin fpl inters, of an even or grofs-con- 
choidal fraefture. At the top, it exhibits a light-brown, 
glofly, and delicately-flowered cruft. 

No. BASALT, denfe, columnar y 

Saxony, 

a) CH, Cr, A compact mafs, inverted at the top with 
a blackifh grey glazing, but, on the Tides and underneath > 
with numerous grains of iron, and in part covered with a 
tombac-brown iron-cruft. In fradlure, afh-grey, dull, 
denfe, fomewhat fplintery, in fome places of a fpongy tex- 
ture hardly diftinguifhable, and in others exhibiting clove- 
brown glofly veins, — L. of W, 0,0b. 

}ime 1* Another, but fmaller quantity of the fame bafait, 
treated in the fame manner, 1 found, had the fame ex- 
ternal appearances: but its internal colour was white-grey $ 
its tex ture was more denfe, and traverfed by minute, black! fti 
vitreous veins. 

Ntte 
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Ntte 2* I put the fpecimen of No. 8 , o) a fecond time into the 
charcoal crucible, after having feparated the iron-grains. 
It appeared afterwards of an amorphous, and on the upper 
part Cfinfuiedly fibrous form; but its fracture prefertted a 
darkilh grey, compact, fine-grained, untranfparent, highly 
glittering, and, towards the fides, grc afy gloify fcoria, 

i) CL. Cr. As No, 7. b). 

No* 9. BASALT, largely perforated, with interfperfed, 

Angle, final 1 grains of olivi n ; from the iAand of S&ye* 

a) CH. Cr. On the fur face overlaid with many grains 
of iron, of a confiderable fize, FradVure dark afh-grey, 
very rugged, dull, and earthy ; but, viewed by a lens, 
fpongy, with fine pores.- — L, of W. 0,0 8, 

Note, The grains of iron being fe para ted, this mafs was again 
• placed in a frefh CH. Cr. Its fur face then a {Tinned the 

figure of vernacularly twilled branches, lying flat ; fome 
of which had a copper-red metallic luftre. Its fracture 
Jike No, S, note 2. 

h) CL, Cr. The fame as No, 7, b) 

No. 10. BASALT, porphyraceous ; from the new Ca?n- 
meniy near Santorini, 

Note, The principal black mafs was a medium between filice- 
ous fliiflus, ( Kkjelfchtefer ) jafper, and bafalt ; with dide* 
minuted tender, white, vitreous fquares and grains. 

47) CH, Cr. Melted into a folid, blackifti glafs ; whofe 
fragments were of a yellow ifh-green, and tranfparent. It 
was covered with a fteel-g rey ferruginous crufi, and of a 
glofly, large conchoidal fracture, — L. of W. 0,01, 

b) CL, Cr. A compact, black glafs; but its fplinters 
clove -brown and tranfparent. Fracture of the large, and, 
in fome degree, finooth conchoidal form. Surface invefted 
with a bright brown, Alining pellicle* 

r 4 


No, 
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No. n, LIGNIFGRM ASBESTUS (Bergholz), brown ; 
from Tyrol. 

a) CH. Cr. Suffered no alteration of form j burned 
hard, and affumed a greenifh- brown turface, with a red and 
white investment. Its edges foliated in lamellae, blackifh, 
and garnifhed with extremely delicate exfuded grains of iron* 
Fracture bright, fie el-grey, and glittering* — L. of W, 0,39* 

h ) CL, Cr. Coal efc tog by fufion with the parts of the 
crucibles that were in contact with the fragments. 'I ’heir 
external fur faces exhibited a texture, coniifting of brown, 
rcfplendent, implicated, fhort ftriife. The fracture dark- 
grey, little fhining, and of bflght-gfey rays and points, 
as it were interwoven, with fame air -bubbles. 

No. 12. BERYL, yellow; from Siberia* 

a) CH. Cr, No change in the figure* Colour dirty 
pale-til ui fh-g rey, with a greafy luflre, and a little tranfpa- 
rent. Fracture uneven, grofs-fpJintery, — L. of W, 0,0 r, 

b) CL* Cr. The fame. 

No. 13. BERYL, fea- green ; alfo from Siberia, 

a) CH. Cr. In general of lefs fplcndour; but the late- 
ral lurfaees of the column covered all over with fine, 
fhining, needle- formed radii. In other refpects, as No. 12, a) 

b) CL. Cr. Like No. 12* b) 

No. 14. SHORLITE [Schbrlarttger Beryl ) ; from Alien* 

berg. 

a) CH. Cr. Unaltered as to form ; indurated by the 
ignition; became grey, dull, and rough ; with minute g!it-> 
tering points of a nearly metallic luilre, — L. of W. 0,25. 

b) CL* Cr. The fame phenomena; but without fhining 
points. 


No. 
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No. 15. PUMICE-STQNEj common j from Lip an* 

a) CH. Cr. A b 1 u tfh-black -grey, denfe glafs, with 
feme ^ir-bubbles ; femi-tranflucid when reduced to thin 
fragments ; and externally overlaid with a few grains of 
iron. L. of W. 0,10, 

b) CL, Cr Afforded a clearly fufed, Kglr -black ifh- 
green, glafiy fubfhance, of almofl colourlefs and dear fpl in- 
ters, with fome air-bubbles. 

No. 16* COMPOUND SPAR {Bkurfpath) ; from 
Znkrthal , in TyroL 

a) CH, Cr* Fell into finall yellow ifh-grey, and yellow- 
ijEh-brown, friable, and in part diftin&ly rhomboidal pieces, 
of an earthy appearance, — L. of W* 0,45, 

CL. Cr. On the upper part it run into a clear, 
bright grafs-green glafs, of a finooth furface ; but on the 
lower part into a light-grey frothy fcoria. 

No. 17, BOLE, redarmenian; genuine. 

Note. Confifts of a red, friable lithomarga f Ste'inmark J 7 with 
white fpeddes* 

a) CH. Cr, Burned hard, was glittering, and of an 

iron-black colour. — i L* of W, 0,20, 

. . . . 

h) CL. Cr. Hardened by burning; partly ffeeLgrey, 
partly dirty-brown ; having the furface covered with tranf- 
uded and re-calcined or oxyded ferruginous particles ; rough 
and porous. 

No. 18. BOLE, red armenian ; common* 

a ) Melted into an ilLfhaped hollow globe, whofe out- 
ward and inward fur faces were of a dim fteeLgrey colour, 

and 

\‘ 
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and inlaid with refplendent grains of iron- Its fracture 
prefented a black-grey Hag, Alining, and in part porous — 
L, of W. 0,16. 

b ) CL* Cr. Gave a brown fcoria ; glofly like pitch; 
full of large bubbles ; of an uneven furface, refemblmg the 
fpecular or grey iron-Ore (eifen-glanziz)* 

No* 19. BORACITE ; from Luneburg . 

CH- Cr* Each cryftal fell feparately into a globular 
form ; acquired a cavity in the middle, and preferred here 
and there incumbent, very tender ferruginous grains* 
Fradure whitilh-grey, Aiming# uneven, and foliated ; in 
part alfo ftriated. 

£) CL* Cr. Produced a yellowifti, clear glafs, contain- 
ing fome air-bubbles ; and having feparate, fruall, dim- 
white fpots. 

No. 20. SIDERO-CALCITE [Braunfpath ) 7 in lumps*, 
grey- white; from Pr cyber g* 

a) CH. Cr. Fell into black-brown, cracked and fri- 
able lumps, entirely refemblmg perfectly decayed fide to- 
calcite, and fliewed exceedingly minute, tranfuded metallic 
grains. 


* In German derbe % tire precife meaning of which expreffion 
Kir*ivan afferts, (Elem. of Mineral. I. p 36) he could never learn* 
According to Etnmerllng, any folid foffil is called derbe which is 
concreted or imbedded in another, and is of the lize of a baxeL 
nm t and above, to any magnitude ; whereas that which is called in 
German clngefprengt (diflem mated, interfperfed) is under the Cizt 
of a hazel-nut, to any minute Lie fs obfervable* As the fize of the 
follils treated of in this work is feldom determined, the word derbe 
will be given in this translation by the expreffions in htmps 9 in 
m k nd fome time s m affile . —T ra n fl . 


b) CL* 
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h) CL* Cr, Changed into a glafs of a dark black-brown 
colour, tranfparent on the edges, and pellucid in fmall frag- 
merits. 

No. 2 1. CORNELIAN, oriental. 

tf} CH, Cr, No change in its form, very fragile, of a 
fnowy-white from the outer edge, a! molt to the thick uefs 
of tt inch} but internally very pale reddifh white, The 
fradture of the white border was conchoidal and refplcndent j 
that of the inner parts earthy and dull.-— It fuffered no loft 
of weight, 

b ) CL. Cr. Throughout of a fnow-whke, partly fpot- 
ted, fomewhat grey i lb, and preferving its external fplen- 
dour. 


No. 22. CHALCEDONY } from Perrdi* 

a ) CH. Cr, Of unaltered fhape ; white as fnow j cafy 
to be broken j externally, and in the fracture, glittering.— 
L, of W. 0,01, 

CL. Cr, The fame. 

No. 23. CHLORITE, loofe, from the cavity of a rock- 
crydal } from St, Gotthard, 

#) CH. Cr. A contracted, black, Alining, fomewhat 
radiated mafs, fimilar to a brittle pit-coal, 

b) CL. Cr. Fufed into a folid, black-brown, vitreous 
fubftance. 

No. 24. CHRYSO BERYL, from Brafil 

a) CH. Cr, Remained totally unchanged, except that 
its fur face became a little rougher. 

b) CL. Cr. Likewife unaltered $ only its colour turned 
fomewhat paler, and the external furface acquired fpots of 
a dull white. 


No. 
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No. 25. CHRYSOLITE, oriental, 

a) CH* Cr. Its furfacc covered with a thick ferrugh- 
nous cruft, of a redd i£h-b town, palling into freel-grey, and 
glittering. Its original green colour was no longer per- 
ceivable in the fracture* Its form, fplendour, and tran- 
fparency, quite unaltered, 

b) CL, Cr* No change as to form, tranfparency, and 
luftre; but the colour inclined now to olive-green* 

*X . 

No, 26, CHRA SOPRASE ; from Rvje?nutz. 

a) CH, Cr, Had its figure unaltered, turned very light 
blackifh-grey, of a ftrong giofs, and perfectly opake, Iii 
the ftreak it exhibited a kind of metallic lullre.— Lv of 
W. o,oi, 

b) CL, Cr* The fame effe£l* 

No* 27, CIMGLITE - from the ifland of ClmrAo (Cimolia 

PI mil). 

a) CH, Cr, A black-grey, moderately (billing, feummy 
(lag, of little weight,— L, of W, 0,25, 

b) CL, Cr, A yellowifb- white, hall fufed, hard, fmall 
frothy fcoria, reiembling' corroded quarz. 

No, 28, CYANITE, cryftallized; from Su Gotthard , 

a) CH, Cr, Burned white, w*as fplit, became very fri- 
able, and internally (Inning,- — No lofs of weight* 

£) CL, Cr* The fame* 

No, 29, CYANITE, common; from the fame place, 

a) CH, Cr, Was rendered afh-grey by ignition* and 
fplit* in the manner of wood.— 'No lofs of weight, 

CL, Cr. Snowy-white, and fplit. 


No, 
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No, 30, FEL- 5 PAR ? compact, blue ; from KrieglacL 

a) CH, Cr. Furniftied a grey-white glafs, fcumtny in the 
ffafiure, and thereby divided into fhapelefs cellules, like fine 
tabular quarz, It p relented detached ferruginous grains, 
and ihewed alfo on the furface a number of fine fplendid 
fpecklcs, — L. of W. 0,40, 

b) CL, Cr, Shrunk into milky-white* irregular, rough 
Jutnps, with a diftinctly beginning vitrification* 

No. 31, FEL-SPAR, common, red ; from Lammtx , 

#) CH, Cr, As No, 1. ei) 
b) CL, Cr. As No. 1. #) 

No, 32, FELDSPAR, vitreous, in, hexagonal plates; from 
the Porphyry of Draehsnfeh* 

a) CH* Cr, A greyifli- white glafs, almoff pellucid ; 
of a ftrone glofs on the fracture, and having air-bubbles, — 
L. of W. 0,02. 

b) CL. Cr* A femhpellucid, bright-grey, feme what 
frothed glafs ; in fome places fpeckled blackifh or brownifli* 

No, 33. FEL-SPAR, green; from Siberia. 

a) CH* Cr. Like No. 32. a) 

h) CL* Cr, Produced a milk-white glafs, of a fine 
froth, but clear in fmall pieces. 

No, 34. FLUOR-SPAR, yellow, cubic ; from Gerfdorf. 

a } CH. Cr* A milky- white fcoria ; fufed on the out- 
fide ; in the fracture lamellar, of refplendent planes.— 
L. of W, 0,04. 

b) CL, Cr. Fufed into a dear, bright gcafs-green glafs. 

No, 




No, 35. SPECULAR GYPSUM ( Frauemisg glades 

Maria, ) 

a) CH, Cr, Rendered white, very friable; and its la- 
mellae fpecular or refle£ting light, — L. of W, e,6o, 

i 

h) CL, Cr, Clove-brown glafs, with large fpherical 
air-bubbles. 

No, 36* HYALITE, or Glafs-ftone, (VIOLET 
SHGERL); cryftallized ; from Daupbiny , 

<?} CH, Cr, A fembpellucjd greyifh-white glafs, 
brilliant, flat conchoidal fra£lure ; outwardly fpread over 
with ferruginous grains, — L. of W, 0,12, 

b) CL, Cr. A denfe, femLpcllucid, deep clove-brown. 

No, 37. HYALITE (Violet Shari in mafic s ; from 
Thum (Thumtrfionc) . 

CFL Cr. As No, 36, a ).* — L, of W, 0,10, 
b) CL, Cr. As No. 36, b ), 

No. 38. MICA, grey, grofs- foliated ; from Cornwall* 

a) CH. Cr. A greeni{h-grey, femh-pel lucid glafs, over- 
laid with minute grains of iron, — L, of W, 0,10* 

b) CL, Cr, Run into a compact, blackifh, opake 
glafs ; of a fmooth, flrongly-fhining furfaee, and conchoidal 
f radio re. 

No, 39. GARNET, red, bohemian, 

a) CH, Cr. Afforded a grey, turbid glafs ; full of 
grains of iron, 

b) CL. Cr. Fufed into an opake, almoft compact fcoria, 
whole colour internally changed by ftripes from brown into 
green ; very finely corroded. 
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No. 40. GARNET, oriental. 

a) CH, Cr. The fame change as No* 3 q : #). 

£) CL. Cr. Yielded a compact black glafs ; of a bright 
! uft re ; covered with a ft eel-grey cruft* 

No. 41. GRANATITE, (till now fo called); from St* 
Gottbard . 

a) CH. Cr. Became hard; ftee 1 -grey ; overlaid with 
final! ferruginous grains. 

b) CL. Cr, Rendered hard ; of an iron black colour ; 
with fbining points of a metallic luftre. 

No. 42, GREEN EARTH ; from Cyprus * 

a) CH. Cr. Fufed into an irregular fphere; which had 
externally a dirty green colour, and prefented in the frac- 
ture a fame what porous mafs, compofed of an emerald-green 
glafs and a pale-green fcoria. Here and there it was 
crofted partly by white metallic lamellae, partly by regulate 
copper. There was alfo found, in one of its cavities, a 
variegated copper-ore in fmall grains. — T* of W. 0,17, 

b) CL. Cr. Exhibited a fufed compact fcoria; in the 
fracture of which the upper part was brown and refplen- 
dent ; the lower one greenifh grey, and glittering. At top 
it file wed grey-white, delicate plumofe traces, of a luftre 
nearly metallic, upon a brown ground. 

No, 43. HELIOTROPIUM, oriental, 

a) The figure unaltered ; but rendered a little fofter by 
the ignition. The colour changed from dull-greenifh to a. 
grey-white. Its fradfure uneven, fglintery, rough and 
glittering. The red points, which bad disappeared, left 
fmall holes behind them, — L. of W\ 0,01 . 
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b) CL. 



b) CL, Cr. The colour turned throughout whitifli 
grey* In other refpedts as at *7). 

No- 44- HORN-BLENDE, bafaltic j from the crater of 

V efuvius. 

a) CH* Cr. A hardened, ill-fliaped mafs, with grains 
of iron* Erasure light-grey, uneven, faintly glittering, 
without any trace of vitrification* — L. of W. 0,10, 

b) CL* Cr, Melted into a denfe, black-brown glafs ; 
tranfparent in thin fragments ^ of a fmooth furface, and a 
fiat conchoidal, glofiy fir a£t lire* 

No, 45. HORN BLENDE, common; from Neurode 9 in 
the county of Clatz^ in Bohemia* 

a) CH* Cr, An indurated mafs 5 on the outfide wrinkled, 
of a colour verging into copper-red, inlaid with many gra- 
nular particles of iron. Internally light pearly-grey, un- 
even, llightly glittering ; here and there with a beginning 
vitrification.^L* of W* 0,06* 

b) CL, Cr. As No, 44* b )* 

No, 46* HORNBLENDE ? common ; from Nora , in 
Weftmanland* 

CH* Cr* Run into an imperfect, green ifh-black vi- 
treous fubftance, tranfparent on the edges, overlaid with an 
iron black, rugofe or fhri veiled cruft* Erasure, with air- 
bubbles, of a copper-colour*— L* of W, 0,14* 

b) CL. Cr* A compaft fcoria, whofe colour, from below 
upwards, changed from leek-green to greenifti black. Co- 
vered with a ft eel- grey metallic cruft* Fradture, mode- 
rately {Lining, of a greafy iuftre, 

* , ^ 

No, 
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No* 47, HYACINTH ; from Ceylon. 

a) CH* Cr, Its colour became greyifh-white* The 
cryftals in fome degree coalefced ; but remained in other 
refpe£fc$ unchanged, except their tranfparency being dimi- 
mfhed** — No. L* of W, 

b) CL* Cr. Such of the crystals as were in contact with 
the crucible, united with it by fufioa, throwing up a ferru- 
ginous cruft* The others were loofely conglutinated 
together; The colour, in part, paffed Into a wine- 
yellow* 

No* 48. CAT’StEYES, grey- white ; from Ceylon * 

a) CH* Cr* Became foft, grey, dimmed, and opake by 
the action of the fire* — No* L* of W. 


b ) CL. Cr. 

The fame change. 

No. 49. 

CAT’S-EYE, red ; from Malabar. 

*) CH. Cr. 

Like No* 48, a) 

1 ) CL. Cr. 

The fame* 

No. 50. LABRADOR-HORNBLENDE f I-abrador-) 
Jlein). 

a) CH. Cr. 

Fufed into a compadt glafs, of great luftre, 


pellucid in fmall fplinters, of a pale-grey colour, with very 
minute, detached grains of iron, — L, of W. 0,04. 

b) CL* Cr* A cotnpaftj dulky-white fcoria, transparent 
en the edges* 

No* 


c. 
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No. 51. LAPIS LAZULI, deep-blue, 

a) CH. Cr, A denfe, grey, femi-peilucld glafs 1 over- 
laid with grains of iron, — L, of W* 0,12. 

b) CL. Cr, A denfe, brownilh, black glafs, with 
feparate grains of iron upon its fur face, 

9 1 

No. 52. LAVA, loofe, frothy* from Vefuvius* 

a) CH, Cr, Changed to a compact glafs, of a greenifti- 
grey tinge, containing granular particles of iron $ and trans- 
parent on the edges. — L. of W. 0,08, 

b) CL. Cr, A compact, brown ifti-black glafs, having 
tufty fpots on the upper part. 

No, 53. LEMNIAN EARTH, common, (Bole;, 

a) CH. Cr, A denfe, deep-greenifh-grey glafs, covered 
with a cruft coloured like ruft of iron, and feme ferrugin- 
ous grains. — L. of W. 0,25, 

b) CL. Cr, A compadt greenifti-black glafs i ftiewing 
at the top light-brown points, lying flat. 

No, 54. LEPIDOLITE (L Halite) j from Rofna in 
Moravia, 

a) CH. Cr, Produced a pale-grey, denfe, femi-pelliicid* 
very hard glafs j partially covered with a grey ferruginous 
cruft, — L, of W. 0,17, 

b) CL. Cr. Afforded a greyifh-white, tranfparem 

glafs, with very fmall bubbles j and on the upper parts 
covered with a light-brown cruft, of a luftre nearly me- 
tallic. * 

No. 
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No, 55, LEUCITE (not yet affe&ed by volcanic fire) \ 
from Vefuvius , 

a) CH, Cr* Outwardly a commencement of fufion * 
the inftde little altered, and ft ill very glofly. The horn- 
blende which it contained within, was melted into fcparate, 
black, minute drops. 

b) CL, Cr. Exactly the fame. 

No. 56, MARBLE, white ; from Carrara . 

a) CH, Cr. Was converted into quicklime. 

b) CL. Cr. Changed Into a denfe, clear, hard, pale 
grafs-green gkfs. 

No* 57* PLASTIC SILICI-MURITE {Meerschaum, 
Keffekil of Cronftedt) ; from the Levant* 

a) CH. Cr. Not altered ; only rendered more tneagre 
ahd indurated by Ignition \ very ftrongly adhering to the 
tongue,— L, of W. 0,30* 

b) CL. Cr. The fame. 

No, 58. OBSIDIAN, black; from Mount Hecla in 
Iceland, 

a) CH. Cr. A green ifh-b lack gkfs, of great splen- 
dour ; pellucid in fmall pieces, outwardly with a grey in- 
cruftation, 

b) CL, Qr, Malted into a denfe, black-brown glafs ; 
tranfparent only in its fmalleft fpl inters, and of a concha idaj 
fracture, 

c 2 

to 


No. 


to 
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No, 59. 


OBSIDIAN 


, blackifh-grey 5 tranfparent ; from 
Lipari , 


a) CM- Or, Gave a glafs, pellucid in larger lumps ; 
of a fomewhatdufky* pale, grafe-green hue, containing air- 
bubbles, and externally covered with a grey turbid cruft. 


b) CL, Cr, Fufed into a clear, pal e-black- green ifti 
glafs, with feparate bubble-holes. 


No. bo r OBSIDIAN , from Tokay* 

a) CH. Cr. Like No, 59, a) 

b) CL. Cr, Like No. 59, b) 


No. 61, OLIVIN; from Greenland . 

a) CH. Cr, The grains black, opake, finely glazed, 
and con glu tinned, 

b) CL. Cr, Almoft the fame change, and coalefced witfy 
the fides of the crucible, which it powerfully attacked. 

No, 62. OLIVIN ; from Habichtfiualde , 

{a CH, Cr. As No. 61, a)\ only a little more firmly 
coalefced. 

b) CL, Cr. As No. 61* b) 


No. 63. OLIVIN ; from Ritterfdor ^ in the middle, 
mountains of Bohemia, 

tf) CH, Cr, The concretion of the grains ftronger; 
alfo ftroftgly glazed, and of a dirty leek-green. 

b) CL* 
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£} CL, Cr, Like No, 61, l>) 

No, 64* OLIVIN 3 from UnfaL 

a) CH, Cr. Its grains were covered with a greeniOi- 
blaek glaze, cemented together, and crofled by a white 
mafs, in fome places cryftallized in a delicate capillary form. 
Their outer fldes were inverted with grains of Iron.* — L. of 
W, 0,02, 

b) CL, Cr, Were fufed into one gloffy, fomewhat 
porous mats, which, in the upper part, was cryftallized in 
a radiated form, with a brawnifh-grey tinge 3 but ip th£ 
fracture it was partly greenilh- white, partly grafs-green. 

No, 65, OPAL (femi-opal), brown-red 3 from the TeL 
hbanya mountains, 

a) CH. Cr. Without alteration as to form. Ex* 
ternallv black-grey, dull, and in every part covered with 
dirtem mated finall grains of iron. In the fradfure, brown- 
ifh-grey, dull, and uneven,— L. of W* 0,18, 

b) CL, Cr, Little changed in the form. Externally 
refembling the fpecular or grey iron-ore ( Eifenglanz), Its 
frafture black, glittering, and in a fmali degree po- 
rous. 

No. 66, OPAL (femLopal), yellow ; from the fame 

place, 

a) CH, Cr, Figure unaltered ; its colour turned 
greyifh-white, and it was much difpofed to fly in pieces. 
Some lurtre on the outfide 3 in the fracture, dull and 
earthy, of a fine grain,— L. of W, 0,06. 

c 3 


< ... fc 


*) CL. 




b) CL, Cr, The fame changes ; together with a fome- 
what brighter luftre. 

No. 67, OPAL, femi-opal of a verdigris-colour ( He(ic~ 
tr opium ?) ; from Greenland, 

a) CH, Cr. Was rendered foft , its fracture of a light- 
reddifti-brown, fpeckled with a copper-red ; glittering^ 
and exhibiting dim -white points and veins, 

b) CL, Cr, Rendered not quite fo foft by the ignition ; 

and it acquired a liver-colour, with white fpots.— L, of 

W. 0,06. 

No, 68. PITCH-STONE, yellow; from Mnjfen. 

CH. Cr. A greyifh-white glafs ; though clear in 
itfelf, yet full of froth-bubbles. The outer furface pre- 
fented a deep-grey, Aiming cruft. 

'■ 

b) CL. Cr, The fame; but without the external in- 
pruftation. 

No. 6g, PITCH-STONE, blue (fo ftyled) ; from Menil- 
Montanty near Paris . 

a) CH. Cr. Became foft, yellow ifli- white, and fplit 
or cleft in the manner of flatc. 

b) CL. Cr. The fame changes; except its colour 
turning light-brown, — L. of W. 0,08. 

No. 70. SHISTOSE PORPHYRY ; from Schlesjkrg 
near Toplitz. (Its chief mafs the KUngftcin 7 as it is 
called). 
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a) CH. Cr, Run into a denfc, very iliining glafs, 
©f a grey tinge inclining to deep-green ; tranfparent in 
fmall fragments, and inlaid with detached, nearly tin- 
white grains of iron. — L* of W 0,05* 

$) CL. Cr. A compadt brownifh -black glafs, with 
tranfparent edges, and a conchoidal fracture. 

No. 71. PORCELAIN JASPER, yellow; from Bo- 
hemia* 

a) CH. Cr. Suffered no alteration in its form ; but 
was rendered feme what contradted, of a deep It eel-grey, 
and dull. 

b) CL. Cr* Figure unchanged ; externally yellowifh- 
brown ; in the fradture, black and glittering. 

No. 72. PRASE ; from Bnitenbrunn * 

a) CH. Cr. Its form, unaltered 5 externally of a grey~ 
white, fhming, inlaid with tranfuded grains of iron. Its 
fradfure, greenifh -white, of a faint luftre, and uneven. 
Totally opake, — L* of W. 0,03. 

b) CL. Cr. The form likewife unaltered; externally of 
a fmutty-greeniih white, gloffy, and fpotted with minute 
drops refcmbling pitch. Fracture grey and dim* 

No. 73. QUARZ, red; from Rabenfte'm. 

a) CH, Cr* No change in the figure ; colour entirely 
pale reddifh-whlte; Hightly tranfparent , and mvefted with 
a delicate glazing. — L. of W. 0*03. 

?} CL. Cr* The fame* 

M- 
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No. 74 * RUBY* rofe-red, oriental* 

a) CH, Or. No alteration; except its furface having 
become a little dimmed* — Alfo without L, ofW, 

b ) CL* Cr. Entirely unchanged. Its colour even feemcd 
to be rendered ftill purer and more lively than before 
ignition. 

No. 75* MUSCOVY GLASS (GKJl, Mca) ; from Siberia* 

a) CH. Cr. In order to inclofe it in the crucible, fe- 
veral kmdlas were rolled up* The outer ones became, 
grey, glazed and brittle ; the inner ones black, like ti ai- 
der, and continued flexible. — No. L* of W. 

b) CL. Cr. Every one of the lamellas thoroughly 
hardened by the ignition, glazed, brittle, rendered nearly 
fonorous. Colour changed to a greyifh-white ; the furface 
In part alfo light-brown'^ — No. L, of W, 

No, 76. SAPPHIRE, azure-blue ; from Ceylon* 

a) CH. Cr, Without alteration; except the furface, 
which became a little dufty, and dim and muddy*— No 
lofs of weight, 

b) CL. Cr. Likewife unaltered. However, the colour 
was rendered in fame pieces paler, and at the fame time 
flightly opalefcent. 

No, 77. PRISMATIC SHOERL, black, longitudinally 
ftreaked ; from Cornwall, 

a ) 1 CH, Cr, Little change in the figure. Outwardly, 
ftiOpreferving, in part,theprifmaticform, with grains of iron 

exuded 
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exuded* Fra£ture grey, of but little glofs, refemblipg 
that of fat, — L, of W* 0,09* 

b) CL. Cr, Imperfectly fufed ; on the upper part 
brown, with g jittering points. Fracture of a black ifh- 
grey, (lightly refplendent, with a greafy luftre, and exhi- 
biting fine pores. 

No, 78, SHOERL, black cryftallized, in columns of 
nine fides j from St* Goitbard* 

a) CFL Cr. Externally afh-grey, and very much fhri- 
veiled. In the fracture prefenting a compact, fmoke- 
grey, moderately Alining fcoria ; with feveral large bubbles, 
containing on the infide difleminated granular particles of 
iron. — L. of W. 0,08, 

CL, Cr, Fufed into a tough, pale, olive-green flag, 
of a moderate glofs like fat ; with feveral large air* 
bubbles. 


No. 79, SHOERL, black, In large hexagonal columns ; 
from Greenland* 

a) CH* C, Converted into a fcoria of a greenifh-grey 
tinge, and tranfparent fragments. Its furface was coated 
with a dulky cruft, and fcattered grains of iron, — L, of 
W, 0,07. 

b) CL, Cr, An olive-green (lag, tranfparent in thin 
fpl inters, of confiderable compadfoiefs, and a wrinkled 
furface* 

No, 80, SERPENTINE, blackifh ; from Z'obliiz . 


<> CH* 


I 
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a) CH. Cr. Indurated; externally covered with a fer- 
ruginous cruft, together with final I grains of iron* In the 
fradhire, fpl inter y, dull and of a grey colour, — L. of W, 
©> 12 , 

b) CL, Cr. Rendered hard. The furface glittering, 
glazed in part, and paffing from iron-black to a cop- 
per-red, Towards the edges of the fradlure like wife iron- 
black, but in the middle of a pale greenifli-grey > finoptR 
and dulj. 

No, 81. EMERALD ; from Peru. 

ff} CH. Cr. Entered into an imperfect fufion, and pre- 
ferved its green colour, though fomewhat fouled. It alfo 
Was rendered opake> and prefented detached minute grains 
of iron. 

b) CL, Cr. A clear, green ifli-white glafs, with a few 
radiating points. 

No. 82. EMERALD? oriental ; (perhaps green fapphire ?) 

a) CH, Cr. Quite unaltered in fbape. The colour 
was rendered fomewhat duller, and verging towards grey. 
The furface partially covered with a rough cruft \ feme 
pieces reflected changeable variegated colours. 


h) CL. Cr. Figure and luftre as before. T urned opake* 
The green colour in part palled to a white, and in 
feme pieces the variegated reflection of colours was ftill 
more diftinft. 

No* 83. SPIN ELL (Ruby). 


•) CH, 


in Porcelain~Firt, 


a) GH. Gr. Suffered no change, excepting that its fur- 
tace became feme what inuddy and foul. — No lofs of 
weight 

b) CL , Cr. Part of it was imperfectly melted to a 
blackith-brown fcoria,into which were cemented the other 
pieces* whofc colour and tranfparency were unimpaired. 

No. 84. ACTYNOLITE (Strahlftein) common, green; 
from St. Gotthard . 

* 

a) CH. Cr. Externally covered with a ferruginous 
cruft, and numerous grains of iron. The infide fhewed a 
grey and dull fcoria, full of bubbles. — L. of W, 0,04, 

b) CL. Cr. Converted into a fibrous flag, of a green- 
lfh-grey fra£turc, and a brown fur face, cryftallized in a 
radiated form. 

N°* 85. ACTYNOLITE, common, leek -green; from 
. Petei'Jburg* (Swed, Hornbknda ), 

#) CH. Cr. Like No. 84. a) \ only with but few 
grains of iron in the furface, and with acicular cryftals in the 
froth bubbles,— L, of W\ 0,04. 

b) CL, Cr. A leek-green, and at the top red-brown* 
compact fcoria; of a fine ftriated fradlure, and effiorefeeut 
cryftallization. 

No. 86. ACTYNOLITE, common, in feparate parallel 
prifms; from Garinthia , 

a) CH. Cr, A dull, bluifh-grey fcoria, full of bubbles 
and its furface inlaid with grains of iron.- — L* of 
W, 0,04, 


b) CL, 
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h) CL. Civ A denfc, greenifh-white, and in the 
fraflure indiftm£tly radiated flag. On the upper fmface 
tryftallized in interwoven, reticular, fine, brown needles, 

No; 87. GLASSY ACTYNOLITE ; needle-ihaped, 
of an intermediate colour between deep moun tain-green , 
and black-green ; from Taber g. 

a) CfL Cr, As No, $6, n). Its crufl: had in feme 
places a cupreous luflre. — L, of W* 0,12* 

b) CL. Or. Fufed into a denfe, greyifh-white, opakc 
fcorla, marbled of a brown -ye How at its top. 

No. 88, GLASSY ACTYNOLITE- acicular, white; 
from Taber g. 

a) CH, Cr. A grey ifh- white mafs, fufed in a fpherical 
form ; on the upper part with feparate, recumbent, Alining 
radiations ; on the under part mixed with grains of iron. 
Fracture uneven, dull and rough; in parts floated. — L* 
of W* 0,20. 

b) CL. Cr, A green ifh- white, denfe fcoria, with a 
glittering greenifh-ydlow very fine efflorefeent fur face of 
fmall ftellular points. Fradfcure finely fibrous and refplen- 
dent. 

No, 89. ACTYNOLITE, olive-green, m prifmatic 
cryftals ; from Dauphine . 

a) CH. Cr. The pieces did not fufe together, but were 
merely conglutinated firmly. External fur face, iron- 
black, with fmall ferruginous grains, oozed through. In- 
fidc fteel-grey, fin^ earthy, and dull,— L. of W, 0,15. 

b) CL 


/ 
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CL. Cr, Melted into a highly rcfplcndent glafs; 
of a black^brown colour ; flat conchoidal fracture, and 
tranfparent fplinters, * 

t 

No* 90* ACTYNOLITE, cryftallized in prifms, deep 
Hackifh-green ; from ZUlerthal in Tyrol* 

a) CH* Cr, Fufed into a fpherical, moderately fpiendid, 
opake fcoria, of a bright greenifh-grey colour, and per- 
fe£Uy radiated fradture, furrounded with grains of iron, — L* 
of W, 0,06, 

b) CL, Cr* A ftrongly refplendent, compadf, opake 
flag, internally almoft: apple-green ; of a conchoidal fradlure* 
#nd yellow furface, mixed with brown. 

No* 91* STRONTIANITE, 

rt) CH* Cr* Form unaltered. Hardened by ignitionj 
-rendered dull, and very cauflic*— L, of W, 0*3 r, 

£) CL* Cr, A clear, bright grafs-green glafs. 

No, 92. TALC (of the magneftan or muriatic genus); 
g reenifh- white ; from St. Gait hard* 

#) CH, Cr, Became hard; fplit like flate; grey 
white ; in two places flightly united with the crucible by 
fufion* 

b) CL* Cr; Rendered yellow ifli- white ; hardened by 
the ignition, and acquiring flaty rifts* — L, of W, 0,05, 

No, TALC, Venetian* 

a) CH* Cr, Indurated, flaty, bluifh-grey; in part 
with a thin red covering*-— L, of W, 0,08, 


*) CL. 
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b) CL, Cr* The fame change. Its colour hroWw, 
refembling decayed mica. 


No, 94, TOPAZ ; from Brafil. 


a) CH. Cr* Rendered white, dull* untranfparent ; of 
a fine earthy and longitudinally ftriated fra£ture,—L, of 
W. 0,20* 


b) CL, Cr, The fame ; with thin flakes, bur ft off* 


No, 95, TOPAZ % from Scbne/kenjlein. 
d) CH. Cr, As No, 94, a). — L* of W, 0,20, 
b) CL. Cr, As No, 94, b )* — L* of W. 0,20. 


No, 96, TREMGLITE, radiated * 3 from St, Gotthard* 


a) CH, Cr, Ran into an opake, grey -white, round 
fcoria ; of a foliated texture, and a radiated cryftalline 
furface* — L, of W* 0,65* 


b) CL. Cr* A compact* greenifti-white flag, with lit- 
tle luftre* and of a radiated fra&ure* 


No. 97, TRIPOLI ; from MeniUMontant , (the matrix 
of what is called blue pitch-fane*) 


a) CH* Cr. An indurated, very contra&cd, black~grey„ 
finely porous fcoria* 


Zf) CL* Cr* Its outer furface brownifti and glittering ; 
Its internal furface, or fracture, yellowifti-grey, dull,- and 
porous like fpo“b c , — L. of W, 0,20. 


No* 
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No* 98. TOURMALINE, green, tranfparent ; from 

BrafiL 

#) CH* Cr. Hardened by the ignition* The fides 
com prefled inwards* Externally black 'brown ; internally 
greenifh-grey, opake and dull* — L* of W,G,iO, 

b) CL. Cr. The fame change ; but of a blacker tinge* 
The part of the crucible, in contact with it, covered with 
a brown glaze* 

No* 99. TOURMALINE, black ; from Spain. 

<f) CH. Cr* Hardened, and the cryftals eonglutinated, 
Outfide black, with crofs rifts and dullj infide dim grey- 
white, Fradfcure, conchoidal, Slight glofs of the greafy 
kind* — L. of W* 0,15, 

b) CL. Cr* Externally the fame* The fra^lure, of a 
Reel-grey, but with rather lefs luilrc, and with fine 
ipores* 

No* zoo* TOURMALINE, black ; from Tiller thaL 

a) CH, Cr* Aflumed a very irregular fhape* Ex- 
ternally like No, 99, a ) ; inwardly, of a conchoidai 
fracture, a fmoky grey colour, and greafy luftre* 

b) CL* Cr* Tough ; diffufed by melting ; light- 
brown, opake, and of a middling greafy Juftre* 

No* xor; UMBER, (brown iron-ochre) ; from the 
neighbourhood of Cologne. 

g) CH* Cr* Gave a denfe, opaline glafs; of a blulfli- 
grey in the frafture, tranfparent when in fmall fplinters, 
and of a flrong greafy lultre* It was coated with a grey- 
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white cruft* finely dotted by very minute froth -bubbles* 
At the bottom was one confiderable grain of iron* which 
feparated of itfelf.*— L. df W f 0,33* 

b) CL. Cr* Fufed into a folttl, black glafs j whofe 
upper part was covered with a cruft of the fpecular iron- 
ore, ( Eifenglanz ) very delicately efflorefcent* and radiated in 
a ftellular form* 

No* 102* UMBER j from Cyprus . 

a) CH. Cr, Like No* roi, a) except that its cruft was 
ftill more minutely dotted, and the inward colour of a 
dear fmoke-grey. — L. of W* 0,33. 

b) CL* Cr. Like No* 101, b) 

No, 103* VESUVIAN, light-brown. 

a) CH, Cr* A denfe, clear, ftrongly refplendent, nearly 
colourlcfs glafs* The outer furface was rather muddy, and 
was formed into groups of regular cryftals (drufigt) ex- 
hibit] jig very minute fhort protuberances, each of which 
ended in a point, by means of four triangular, exceedingly 
fine ftrlated facets. Numerous grains of iron were im- 
bedded in its under furface. — L* of W, 0,25, 

h , CL, Cr* A compafl, very dark olive-green glafs** 
of a bright luftre, and fiat conchoidal fradture. 

No. 104. VOLCANIC afhes $ (from the eruption of 

Mount Vefuvius, colletfted at Naples in the fummer of 

1794,) 

a) CH* Cr. Melted into a compa£t glafs, of a dirty 
olive-green j final! fragments of which tranfmitted light* 
It contained fome pieces of irom^L. of W. o,io. 
l 


b) CL* 


J 


in Pot cel a in 'Fire* 33 

£] GLv Cr. A denfe* brownifh-black glafs* 

No* 105. WACKE (a variety of bafalt, commonly 
tanked among the fpecies of argillaceous earths) * from 
J&achimsthaL 

a) C H, Gr As No. 7. £). 

Nvie. The fame fpecimen was again put into the charcoal- 
crucible, after it had been feparated from the grains 
of iron. ‘ When taken out, it was tuberous or knobby. The 
fur face prefented a glittering black-brown incruflariou* 
whofe fracture had a flight luftref But the interiour mafs 
had become pale-grey, and denfer than before, 

$) CL* Cr. The fame change as No* 7, £) 

No* 106, FULLER'S EARTH (^S meet is) genuine j 
from Hampjhire , 

% 

a) CH* Cr, A compadt opakc fcoria of a dull grey, 
with many grains of iron* — L. of W. 0,2 5. 

CL, Cr, A denfe, blackiih-green fcoria, Its 
fmooth furface exhibiting red dots. 


No. 107, WITHERITE 5 from Angkzark * 

r?) CH* Cr* In experiments repeatedly made with this 
fubftance, the inner charcoal-crucible was found confumed 
for the greateft part. Hence the wit he rite -always entered 
into an imperfect fufion with the contiguous part of the 
clay-crucible, which ferved as a .cafe to the charcoal- 
crucible. 


D 


b) CL, 
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h) CL, Cr. A green, fame what turbid, and frothy 
glafs. 

No» 10 S. ZEOLITE, eampait, filiceous, ( Prehnite ) ; 
from Scotland. 

a) CH. Cr, Fufed into a compact, deepgrey, opake 
fcoria. Fracture, imperfectly conchoidal, and highly 
glittering. Coated with a ferruginous crufl; and con- 
taining a few minute grains of iron.- — L. of W. 0,05* 

£) CL. Cr, An opake denfc flag. Its furface olive- 
green ; the inner mafs, celadon-green, and the fraClurcr 
glittering. 

No, xog, ZEOLITE, radiated; from Ferfbe* 

a) CH, Cr, Swelled up into an ill-fliapea, grcyifh- 
white, tranfparent fcoria ; full of froth bubbles. — L, of W, 

h) CL, Cr, The fame 5 but as white as fnow. 


No. no. ZEOLITE, volcanic grey ; (according to 
Fithiel — according to others, xeolitic pkch-ftone) 
from the Mount Pap-LaJJb y near Telhebanya . 

a) CH, Cr, A glafs of a dim, black-grey colour; 
of a clear tranfparence on the edges ; of a greafy glofs 
in the fra< 3 ure ; and fhewing feparate bubbles. It alfo had 
very fmall grains of iron in fcveral parts of its external 
furface. — L. of W, 0,05. 

b) CL. Cr. Yielded a denfe, bright greyifh- white, 
tranfparent, but not thoroughly clear glafs ; rendered tur- 
bid by very minute froth-bubbles. Its fmo^th furface pof- 

feffed 
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faffed a great fplendour, and Was marked with difperfed 
brown-red fpots , refe m bl in g ag ares, 

, * -1 r 

No. in* ZEOLITE, volcanic red ; from the fame place, 

a) CH. Cr* Like No,j 10 . a) 

b) CL. Cr* Like No. no. b) j only fomewhat more 
turbid* 

"No* t 1 2, CIRCON (Jargon); from Ceylon, 

a) CH. Cr* No change, excepting that its colour turned 
white-grey, and its liirface became a little more turbid. — 
Alfo no L, of W, 

b ) CL. Cr. Likewife unaltered. The greenifh colour 
had a I moil difappeared, and in its Head iucceeded a reddifli, 
bluifh, and in part perfectly white one. „ Several pieces 
emitted a whinih Juflre.— No lofs of weight. 


Concerning the utility Which thefe experiments on fufion. 
may aiford in various refpects, I fhall make only one or 
two remarks. 

On reviewing the divifion of Hones and earths into fa- 
fihle and infuftble y which has been hitherto adopted, we ob- 
ferve that feveral of them are claffed among the firft ; which, 
however, are not fufible of their own accord, but acquire 
that property only by the co-operation of extraneous caufes. 
Thus, if we obferve the S front ionite (No. gr), the Com- 
pound- f par (No. i6), Sidero-e alette (No. 2o), Marble^ 
(No. 56), and in general all the fpecies of calcareous 
earth, to vitrify in the melting-vefTels, it is owing to the 
argillaceous earth of the clay-crucible, which by its contact 
effects the fufion of thofe ftony matters, which, when * 
gjone, are infufible* 
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With cefpeffe to many other fub fiances* the caufe of the if 
vitrification is their ferruginous contents ; for oxyd of iron 
I ike wife promotes the fufion of many compofitions, other- 
wife not verifiable. This vitrification* therefore, cannot 
take place h\ charcoal-crucibles ; becaufe in thefe, the calx of 
iron lofes its vitrefeent property* by being reduced to regu* 
line iron* and hence is rendered incapable of continuing ire 
chemical folution or combination with unmctal lie-ear thi* 
It then feparates from them by a kind of ellquation. 

An inflance of this is afforded by the (No, 6 — ^ 

io), ufually reprefented as a body, which very eafily melts 
.into a black glafs. But this fufibility of bafalt obtains 
only when its ferruginous part finds no opportunity to be 
reduced and to feparatc : for after this is withdrawn, the 
remaining portion of bafalt is no longer vkri liable. It now 
appears, if examined by a lens, as a body almoft wholly 
corroded ? and it is not converted into a fcoria, unlefs after 
continued expofure to the moil violent fire* 

It is worth remarking, that, in the charcoal-crucible, ‘ 
not only is the iron of fuch fulfils, as contain it in a very 
flight quantity, as Purmce-jlone (No, 15 )j Boractte (No. 
19), Mica (No, 38}, completely reduced j but alfo, that 
even fome fpecies of ftones, which in no manner undergo 
real fufion, nay, which hardly feem to become fofter, as 
the higniform Afbejhn (No, 1 1), Chryfolite (No. 25), Brown- 
red Semt*$pal (No. 65), Prafe (No. 72), and Serpentine 
(No* 8o), do neverthelefs depofite, as it were by exfuda- 
cion, moft part of their iron, 

7 ' he proportion of the ferruginous contents thus dlfco- 
vered, may ferve at the fame time to determine in dubious 
cafes the claffification in the mineralogica! fyflem, That 
is to fay, it may aflift to decide, whether a foffil, whofe 

pro* 
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proportion of metallic parts is as yet unknown, fhould ob- 
tain a place in the clafs of earths and ftones ; or, whether 
it ought to be ranged in the genus of iron-ores. — Such is 
the cafe with limber. Of one hundred parts of umber 
from Cyprus (No. 102), there remained 67 ; and the iron, 
reduced from this refid tium, amounted to 37 ; but the vitre- 
ous fcoria, only to 30, — Of one hundred parts of umber 
from Cologne, there likewife remained 67, of which 35 
were iron, and 33 were fcoria. This mineral, therefore, 
as much defer ves a place under the genus of iron-ores., as 
fever al other iron-ores, lefs rich in ferruginous contents. 
It may be confidered, either as a particular fpecies of the 
brown iron -ft one j or as a variety of brown iron-ochre. 

Refutes, the trials made with fire may be of fome utility 
with regard to chafe foflils, concerning which the opinions 
of the learned are yet divided, wich regard to the means 
employed by nature for their formation, I even think, that 
ln_ this branch of geological refearches^ the experiments 
made by means of fire , are rather more decifive than the 
analyfis in the moijl-way* Although it is quite contrary to my 
intention to enter into this difpute, yet I think myfdf obliged 
to ftate my own private opinion refpefling this fubjedt, in- 
dependent of the authority of others ; which is, that I 
cannot rank among the produdts of fire, either the genuine 
bafalt , or its kindred wack ?, or the porpbyric-jlate. i In this 
perfiiafion I am confirmed by perfonal infpe^tion of bafalt ic 
dift riots, efpecially ot the Bohemian middle mountains 5 as 
well as by the habitudes of the above minerals in fire. 
No, 6 — to ; 105 i 70. 






On the contrary, as to what relates to the generation of 
the Obftdian (No. 58, 6 j), Pumici-Jiane (No. 15), and 
pretended Vo hank Zeolite (No. in, which laft is reckoned 
by fome among the Pitch-Horns), &c, I willingly renounce 
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my own opinion ; adding only, that, on confidering the 
arguments for and againft their volcanic origin, the cir- 
cumftance of the ohfidian and pumice-ftone giving in fire 
exactly the fame products, fhould not be difregarded ; and 
aifo, that both thefe fofiils, not only accompany each other 
at Lipari) but like wife frequently occur adlually blended. 

As the chemical analyfis in the humid way is embarraffed 
with many difficulties, that check the prog refs of our 
knowledge of the conftituent parts of fofiils ; the fpeedier 
examination, by means of fire, of a foffil, not yet analyfed, 
may ferve as a previous hint for aligning 


place in the fy fie matit&l arrangement. It n / 
corredf the clarification offeverai minerals whofe ehara&ers 
are not fufficiehtly diftindl, or perhaps have led to error. 
So, for infiance, the above rcfults plainly fliew, that the 
Cathey e is not a febfpar (No, 48, 49) ; that the Leu cite 
does not belong to the garnets, and as little to the 
fel-fpar (No, 55);' that the Telkebanya-Jfnne , or brown-red 
Semi ~Qpal<> is not allied to the verifiable pi tch-ftones, among 
which it has been ranged on account of its perfect opacity 
(No. 65) 1 and that the Gvanatite cannot be cl ailed under 
the garnets (No, 41) ; nor the Gyanite under the firiated 
fhorb (No, 28); nor the Chlorite * under the varieties of 
mica ("No. 23J 

However, the inferences drawn from thefe experiments, 
Arnold not be carried too far; nor fhould a decifive conclu- 
fion be made on the conftituent parts of a foffil, merely from 
its changes in the fire. For, in this refpedt, the analyfts in 
the humid way is abiolutcly the only fafe guide. 
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(Common Flint j Feuerfiein of the Germans*) 

In order to reduce to the rcquifite moll fubtle pulveru- 
lent Hate the harder kinds of Hones, which are to be fub 7 
jedted to a chemical analyfis, I make Life of a grinding 
concave {hallow veflel or bowl, wrought, as well as its 
appropriated mullar, of black-grey Hint* The body, which 
is to to be finely ground in it, being previoufly pulve- 
rized in a polifhed ftee 1-mortar, gently ignited and aceu 
rately weighed, I moiften with water, and continue the 
trituration, until the Hone is reduced to an impalpable pow- 
der* A fhorter or longer time is neceffary for this ope- 
ration, according to the degree of hardnefs ; fo that i oo 
grains of the more indurated fpecies of gems often require 
triturating for three or four hours* After the finely pow- 
dered mafs is again deficcated in the air, or in a gentle 
warmth, I ignite the powder, carefully collected from the 
triturating-difti, in a fiiver or porcelain-crucible, with a 
low heat, and weigh it once more* 
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Stones, the hardnefs of which does not furpafs that of 
flint, weigh then no more than at tirft. But fitch as are 
harder than flint, acquire an increafe of weights which in 
fome gems, as the fapphire, adamant ine-fpar, and cbryfo- 
beryl, often amounts to from 10 to 1 3 per cent* 

Therefore, as this addition of weight muft, of courfe, 
be again fubtradted from the fum of the conftituent parts 
of the decompofed body, an exadfc chemical knowledge of 
the fubftance, of which the grinding veflel contifts, is 
Indifpenfable, And, no doubt, common flint would be 
little eligible for the grinding of hard ftones, if, betides the 
filex, its chief ingredient, it contained other earths in that 
quantity, which is tiated by mineralogifts ; and of which 
aluminous earth is faid to make up from 18 to 20 parts in 
the hundred. 

Bat from an exa£t and repeated analytis of this flinty 
I am convinced that the quantity of foreign earths, which 
are here combined with the til ex, is far lefs con tide rable, 
and that in general the Ann of them only amounts to one 
grain. On this account, and confidering the An all number 
of grains abraded from the flint mortar, it would appear a 
fuperfluous nicety, to bring into calculation the. fmali frac- 
tional parts of the other earths, betides the filiceous, 

#) Five hundred grains of common flint, coarfely 
bruifed, were ignited for half an hour in a covered cruci- 
ble, They loft, by this, five grains of weight, ajnd turned 
grcyifh- white, 

b ) A Hundred grains of flint, reduced to the fineft pow- 
der, were mingled with three times their weight of cauftic 
pot-afh, and expofed to a red -heat in a hlver-crucible for 

w* 
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half an hour ; by which management, however, the mix- 
ture did not fufe, but continued a loofe, friable mafs* When 
covered with %vater, it was all diffolved, without any reft- 
due, and afforded a feme what turbid liquor* 

r) By over-fatu rating this folution with muriatic acid, 
the fdiceouf earth was precipitated ; which, after a due di- 
geftion, was ffcparated, wafhed, and ignited. — It weighed 
97 grains. 

d) The acid fluid, thus feparated, when faturated with 
carbonat of foda, let fall a brownifh earth ; which re-dif- 
folved in muriatic add, and left ftliceous earth, weighing 
pne grain after ignition, 

e) The remaining muriatic folution afforded, with cauf- 
tic ammoniac, a brown, mucilaginous precipitate $ which, 
when added, while yet mo iff, to caufticlye, depofited oxyd of 
iron , weighing after ignition one quarter of a grain* 

f) When this portion of iron had been feparated, I 
mixed the caufHc lye with muriatic acid to excefs. Being 
then faturated with mild fait of tartar, it was put in a 
warm place, A fmall portion of earth fell down ; which, 
after gently drying, weighed one half grain, and its folution 
in fulphuric acid afforded aluminous cryftals, This alumi- 
nous earth would have weighed one quarter of a grain in its 
dry ftate* 

£) The edulcorating waters, after being collected, eva- 
porated to drynefs, and the refidual faline mafs, again dif- 
folved in frefh water, depofited three quarters of a grain 
more of an earth, which diffolved in muriatic add, with ef- 
fervefcence, and yielded felenite or gypfum, on dropping 
fulphuric acid into it* It was confequently calcareous earthy 

which. 
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CHEMICAL EXPERIMENTS 
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OK THE 

ADAMANTINE SPAR , 


FIRST SECTION*, 

]N[ aturEj inexhauftible in its riches, has Intended, as it 
were, to keep in activity the ardour of Natural ifts, in the 
difeovery, examination, and arrangement of the foilil pro- 
ducts, by prefenting new fpecies that have remained hi- 
therto unknown, and whofe proper place has been too fre- 
quently mi {taken in artificial clarifications. This truth has 
been confirmed, in an eminent degree, by the adamantine 
/par. 

The native places of this ftone are China and Bengal ; 
and from each of thefe countries it was firft brought 
to Europe, for the celebrated cabinet of Charles Francis 
Greville y Efq, in London. The denomination of adamantine 
/par, given to it hy Englilh Naturalifb, is grounded not 
only on its uncommon hardnefs, fimilar to that of diamond j 


* Read in the Royal Acad, of Sciences at Berlin* See Recker- 
fhes chymiques fur I e Spath adamantin ; in the Me moires de R Acad, 
rcyale Aout jetfqu* a la fin de 1787, Berlin 1792* 

but 
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but alfo on its application ; for the Chmefe and Indian 1 a* 
pidaries make ufe of the powder of this ftone inftead of the 
real diamond-powder for grinding. 

The fir ft public notice taken of the adamantine fpar 
which I know of 3 is contained in the fecond Volume of 
$ age's Analyfe chymlque et concordance des trots regnes ; where 
this writer ftates the above fofill to be a granite , compofed 
of fel*fpar 5 black-fborl, and quarz. A more accurate ac- 
count of it, together with a defcriptioip of its external ap- 
pearance, was afterwards given by de la Metherlc and Abbe 
Hauy in Rozur's Journal de Pbyftqut , for January and 
March 1787, 

Eut as no Chemift has ventured to undertake its chemical 
analyfts, Mr . Grevllle was fo obliging as to facriiiee a 
quantity of this fubftance, in his pofTefiion, fufficient for k$ 
exam i nation > and to fend it me for that pjurpofe. 

The adamantine fpar presents two diftindf varieties, ac** 
cording to the two different countries which give it birth. 
The firft, which is found in China, when regular, a(Tume& 
a columnar form of fix fides, without terminating points*. 
The fize of the fpecimens which I have feen, was from an, 
half to a full inch in height, and three quarters of an inch, 
in thicknefs. 

The colour of this ftone is grey, of various {hades, 
partly verging to the brown ol hair. The entire pieces are 
opakej but in thin lamelias, and on the edges tranfparent. 
Its fradturq t$ glofly, and exhibits a fine fpatofe or foliated 
texture ; on account of which, even its outer furface ap- 
pears finely ftriated, Its lateral facets are moftiy coated 
with a delicate, firmly adhering cruft of micaceous feales of 
a filvery luftre, and mfome places intermingled with parti- 
cle* 
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ties of red fel-fpar, — -One fpecimen was alfo covered with a 
delicate yellow fulphur pyrites. 

This ftone is exceedingly hard, For this reafon, it not 
only cuts glafs with as great facility as diamond, but it 
alfo fcratches rock-cry ftal and other hard ftones, and is em^ 
ployed, as already mentioned, for cutting and polifhing even 
gems. 

Its fpecific gravity I found to be 3,7 10. 

An accidental charafteriftic mark of this Chinefe ada- 
mantine fpar is, that it contains magnetic iron, di£» 
femtnated in fmall cryftalline grains, which are eafily fepa- 
rable by means of the loaddlone, if the ftone has previously 
been bruifed to a moderately fine powder. 

The fecond variety, or Indian adamantine-fpar, from 
Bengal, called by the natives Corundum , is diftinguifhed 
from the Chinefe by a whiter colour, by a more decidedly 
fparry texture ; and by the magnetic iron, which it likewife 
contains, confifting of ftill fmaller grains, but not inter* 
fperfed within its fubftance, but merely adhering to its 
fur face. 


Vi lth the Chinefe Adamantine Spar I made the fol- 
lowing Chemical Experiments, 


By ftrong ignition for an hour it loft 1 1 per cent, of 
weight ; but fullered no alteration, except having become a 
little whiter* Before the blow*pipe upon charcoal, it was 

not 
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not in the leaft attacked, either by foda, or by boratoffoda; 
or by the compound of phoSphat of foda and ammoniac 
[p hofp h ori c fal t of u rim * ) 

In order to guard againft accidental impurities, I bruifed 
the ftone on the anvil, between many fheets of ftrong paper. 
I then picked out the pure ft pieces $ heated them to rednefs, 
and quenched them in water. However, this operation 
being feveral times repeated, was found ufelefs j and the 
hardaefs of the ftone was not at all thereby diminifhed* It 
was next triturated in an agate mortar to the fine ft powder; 
and upon 300 grains, or five drachms of this powder, intro- 
duced into a retort, twice its weight of aqua regia was 
poured* By ftrong digeftion, I obtained from it a golden- 
yellow tinbture of iron. This digeftion was once more 
repeated with a frefti quantity of the fame acid. I then 
precipitated the diftblved iron by cauftic ammoniac 3 which 
precipitate, after edul corat ion and ignition, was all attracted 
by the load-ftone. 

My next ftep was to examine whether the decanted fiuid 
contained calcareous earth. — For this purpoie I combined it 
with mild ammoniac ; but no trace of this earth appeared. 
Therefore the acid had only extracted that portion of iron, 
which is fimply difteminated in the adamantine fpar ; but 
does not belong to its compofition* 

The powder remaining after the extraction of the iron was 
of a bright afti-grey. This I mixed with double its weight 
of fait of tartar*, and ignited it in a filver-crueible, during 
two hours in a hrifk fire* But on foftening again this 
mafs by diftilled water, I foon perceived, that no r c faint 

* Pot-alh, or vegetable alkali, prepared fro 11) tartar. 
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or reparation of parts, had taken place in the intrinfic mix- 
ture, or compofition of the Hone : nor did the alkaline fo- 
liation let fall any precipitate, when fatu rated with acids. 

Convinced by other experiments, that the cauftic fixed 
alkalis have a Wronger refolvent power, than the mild over 
ftones of a firmer texture, I refolved to repeat the opera- 
tion wdth the cauftic alkali. With this view I .prepared 
cauftic foda, with alLthe precaution necefiary for obtaining 
It in a perfectly pure ftate. 

Equal parts of this cauftic fait, and of the powder of ada^ 
tnantine fpar, were fubjedted to ignition In a filver-cru- 
cible for the fpace of two hours. After this, the calcined 
mafs, which had become very compact and hard, was tri- 
turated with di flailed water \ fuperTaturated with muriatic 
acid, and digefted, The acid extracted merely a pale yel- 
low tindture, which ft ill contained a Jlight ferruginous im- 
pregnation , but nothing of an earthy nature* When the 
refid ual powder was again walhed, and ignited, it was of a 
light grey- white colour, and weighed 240 grains. So that 
60 grains, making the fifth part of the firft weight of the 
crude ftone, mu ft be taken for the iron diflem mated in, and 
now feparated from it by acids. 

Thefe 240 grains I mixed with four times their weight 
of cauftic mineral alkali ; and ignited them in a crucible 
made of filver, as long as the veficl would bear it, without 
itfelf fufing. After refrigeration, the mafs was fo firm and 
fo hard, that in order to bring It on the filter, I was under 
the neceflity of foftening it by long tedious boiling in 
diftilled water. The alkaline folution, faturated with mu- 
riatic acid, now dropped a white, very loofe earth j which, 
from previous conjecture, I then Imagined to be filiceous. 
But this was not the cafe, for it was rapidly and clearly re- 

dif* 
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dilTolved by a flight excefs of acid, and proved to be father 
aluminous on farther trial* And by accurately faturating 
the folution with fait of tartar, I reproduced it again in the 
form of a precipitate, and collected it. 

The powder, left on the filtering-paper, had an ifabella- 
yeliow colour, and had become loofer. I poured upon it four 
parts of aqua regia ; but it fcon formed with it a thick gela- 
tinous coagulum. Having added four parts more, I digeited 
the mixture in a boiling heat. Which being done, it was 
diluted with hot water, and, after filtration, faturated with 
fait of tartar. By this management a white loofe earth 
precipitated, and was aluminous, like the preceding. 

I next repeated the fame operation with the 140 grains of 
the powder of this {lone that remained in the kft -mentioned 
procefs ; that is to fay, I added four parts of cauftic foda, 
and heated it to rednefs for five hours in a filver-crucible* 
As in the preceding experiment, fo in this, the mafs became 
exceedingly hardened, and of difficult folution, even in 
boiling water* Its filtered lye likewife depofited, on the 
addition of muriatic acid, a white loofe earth j which, in 
the fame manner, entirely diffolved without any turbidnefs, 
by an excefs of the acid* Having been again precipitated 
by mild alkali, I collected and added it to that which was 
obtained in the laft procefs. 

In the fame manner, as mentioned above, I treated the 
refidue that remained behind on the filter after the repara- 
tion of the alkaline lixivium, by digefting it in aqua regia ; 
and the fin all portion ot earth, extracted from it, was 
like wile precipitated by fait of tartar* 

The undecompofed part of the powder, which at this 
period weighed 103 grains, I fubjecteda fecond time to calci- 
nation. 
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mtion, during five hours, being previoufly mixed with a 
quadruple proportion of cauftic alkali. The refult agreed 
with that of the foregoing procefs. From the filtered al- 
kaline folution of the mafs, fattened with difficulty, acids 
threw down a flight quantity of loofe earth ; which was 
re-difiolved when the acid was added to excefs. Having 
been again precipitated by the addition of alkaii, it was 
then colledted. 

I next put the edulcorated refidue, weighing now but 92 
grains, in digeftion with fix parts of nitric acid. The 
powder of the undecompofed adamantine fpar continued, as 
before, lying at the bottom, like an heavy fine land. But 
when the mixture had begun to boil, I perceived an unex, 
pedted alteration* The powder fwelied ; rofe from the 
bottom of the matrafs towards the furface of the liquid, and 
changed its iandy appearance to that of a flocculent precipi- 
tate, nearly of the fame form, with recently precipitated 
muriat of filver ; but, on continuing the digeftion, it again 
fell down in the form of an incoherent powder. This laft 
acid likewife extracted a fmall portion of alumine j which I 
collected, after precipitating it by pot-afh. 

The remaining powder of the adamantine fpar, whofe 
weight after ignition amounted to 74 grains, was treated in 
precifely the fame manner as before, only with this differ- 
ence, that I inereafed the proportion of cauftic alkali, of 
which I now took a fextuple weight. After the maf$ had 
been ignited for five hours, and refrigerated, it was found, 
as in every previous operation, to be very difficulty folubJc 
in boiling water. At this time, by the addition of an acid 
to the filtered folution, a lefs quantity of loofe earth, than 
before, was precipitated ; but which even now was not fill- 
ceous earth. Boiling nitric acid likewife extracted from the 
refid ual powder a little aluminous earth. 
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When the adamantine powder, remaining after tfiefe re- 
peated flrong calcinations with alkali, was put on the ba- 
lance, its weight, was found to be 60 grains* It appeared 
now in the form of a fine, filiceous earth ; and in order to 
examine it as fuch, I mingled it with one ounce of mild 
foda ; upon which it was ftrongly calcined in a frnall filver- 
crucible, and at length urged to fufion* The crucible was 
left uncovered ; becaufe I intended to watch attentively, 
whether the blended mafs would eftervefce, during the ac- 
tion of the carbonated alkali, and thus betray a filiceous na- 
ture, The fufion, however, went on without the leal! 
frothing ^ and by this I was fufficiendy convinced, that the 
earth under trial was not yet purely filiceous. 

The melted mafs proved, after refrigeration, to be as dif- 
ficult of folution in water, as before. This alkaline lye, 
pafihd through the filter, Oiewed no appearance of having 
taken up any foreign fnbftance. It remained perfectly 
clear and limpid, when faturated with acids; feme few? 
hardly perceptible flocks, excepted* 

I now endeavoured to feparate fomething from the refi- 
due, again edulcorated, by means of ftrong lulphuric acid* 
Eight times its weight of this acid was accordingly poured 
upon it, and again with proper precaution diftillcd off from 
it to drynefs. The refidue, foftened by hot water, was 
put on the filter, and the acid liquor, which palled through 
the paper, was faturated with pure vegetable alkali. Yet, 
even with this treatment, I only obtained a very flight in- 
dication of alumine* 

On confide ring this great obftinacy of the remainder left 
from the adamantine fpar, which by the laft operation hardly 
loft one grain of weight, I again recurred to the cauftic 
mineral alkali* The powder, mixed with a tenfold quan- 
tity 
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r I sty of foda, was iirft ignited for four hours ; incrcafing 
afterwards the intenfity of heat, until the mafs entered into 
a thin fuiion, in which ilate it was kept two hours. The 
filver-crucible would not longer refill: the action of the fire ; 
it was injured, though without detriment or lofs of the 
mafs, which was again with difficulty liquified in water, 
and then- filtered. 

The alkaline lixivium, thus obtained, depofited'a tender 
earth, upon fatu ration with acids. But even this earth was 
not yet fificcous, It di appeared by a flight excefs of the 
add; and feparated again, as foon as the point of figuration 
was reftored, by the addition of alkali. When thus reco- 
vered, it was freed from adhering faiine particles by waft- 
mg, and added to the precipitates, obtained in the preceding 
operations. 

Upon the remaining portion of adamantine fpar in a pul- 
verulent ftatc, which in this procefs again had affirmed an 
Ifabella-coiour, I then affu fed four parts of nitric acid. 
The mixture thickened to a jelly; on which account I 
added four parts more of nitric acid, and digetted it in a 
boiling heat. The folution being diluted with water, and 
filtered, was fatu rated with fait of tartar^ and the precipi- 
tate which it afforded, added to the preceding ones. 

At this period, the quantity of adamantine fpar, which 
had hitherto refitted decompofition, weighed 34 grains; 
which were mixed with 15 times their weight of cauftic 
foda, and ignited in a brifk fire, during five hours. Yet, 
not wit branding this, the alkaline Jye, procured from the 
re-diffolved mafs, and faturated, cieponted only a trifling 
quantity of a flocculent earth ; and for this reafon no dimi- 
nution of weight was obfervable in the refidue, 
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Digeftdd with eight parts of nitric acid* the mixture 
again acquired a gelatinous confidence : and the acid, fepa- 
rated by filtering, like wife afforded only a fcanty precipi- 
tate, on being fatu rated with alkali. 

The powder, frill undecompofcd, weighed now 27 grains £ 
which I blended again with 15 parts of cauftic foda, and 
treated in the manner oftentimes ftated. But I obferved 
that the alkali, as well as the fubfequent digeftion in acids, 
extracted from it ft ill lefs than before ; fmee the remaining 
undecompolid part amounted yet to 24 grains* 

I then refolved to try, whether perhaps a ftronger degree 
of hear, than the filver-veffel was capable of bearing, 
might not giro additional force to the adtion of the alkaline 
fair, and thus effect the farther decompofition of this ftub- 
born refid uc. I therefore fubftituted an iron-crucible to 

that of filver. This refidue, being mixed with four parts 
of mild pot-afh, and introduced into the iron-crucible, was 
expofed to a heat fufficiently mtenfe to caufe it to melt, and 
it was then kept for two hours in red fufion. This obfti- 
nate body, however, could not be maftered, The liquor, 
feparated from the diffolved mafs, held no atom of earth in 
folution ^ but remained clear, when fatu rated with acids. 

After the refidue, left on the filtering paper, had been 
freed by means of the muriatic acid from the particles of 
iron which it had acquired from the melting-veffel, and af- 
ter it had been edulcorated and dried, I found it pofleffed of 
the fame nature as before; and only one grain of its weight 
was wanting, which I fuppofe was not difl’olved, but loft. 

Having thus eleven times calcined and fufed this ftone, 
with alkali in various proportions, I at laft gave up all 
hopes of conquering this refidue, which at each operation 

proved 
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proved more and more refractory. And not expecting fuc- 
fefs, even from repeating thefe tedious proceffes, chat ex- 
haufted all patience, I turned my attention to the examina- 
tion of the feveral precipitates that had been collected.— But 
I found that thofe which were obtained, by means of acids, 
from the folutions of the mafies calcined with alkali, were 
of nearly the fame nature as the precipitates, thrown down 
by alkalis from the acids, in which the adamantine fpar 
wa$ digefied or extracted after every calcination. For this 
rcafon I mixed them all together, and chore the fulphuric 
acid, as the proper teft for their examination. This m tu- 
ft ruum, confifting of one part of the concentrated acid, di- 
luted with four parts of water, immediately diffolved a con- 
fiderablepart of the earthy precipitate; but another portion 
remained undi delved, though the add had been added to 
excefs, and was affifted by a boiling heat. Upon this un- 
dido! ved earth, when feparated by filtration, edulcorated, 
dried, and introduced into a retort, I poured four times its 
weight of concentrated fulphuric add; and having again 
abflradted this laft, by diftillation, to drynefs, in a fand- 
bath, I foftened the refiduum with boiling water, placed it 
on the filter, and edulcorated the earth remaining on the 
paper. I found, however, that by this treatment, nothing 
of importance could be extracted from this earth ; for the 
folution, faturated with alkali, yielded only one half grain 
of precipitated aluminous earth, which I re-diffolved infome 
drops of fulphuric acid, and added to the preceding folution 

A fmall proportionate quantity of pure vegetable alkali 
being added to this folution, it was made to cry (tali ize by 
repeated gentle evaporations ; after which it fhot into regu^ 
lar cryftals of alum, which were collected. 

I obferved, however, that on every cryftaJ lization of 
th;s folution of alum, a white flimy earth was feparated. 

E 3 1 therefor^ 
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I therefore collected It carefully, and treated It in the fctr.fr 
manner as the earth mentioned before: that is- — I dift tiled 
from u four times its weight of Itrong fulphuric acid ; 
foftened the reiiduum in the retort with water ; filtered the 
liquid which had diuilled over, and faturated it with alkali* 
But haidly one half grain of earth fell down, and this was, 
fall aluminous* The earth which remained undiffblvcd* 
exadlly refembled that which has been mentioned before* 
and was accordingly added to it. 

Thus I at length fo far fuceeeded, as to decompofe 
the adamantine fpar into two different Jpecies of earth. 
But though the firft evidently fhevved itfelf to be alumi- 
nous, the nature of the fecond was doubtful* On fuperfi- 
cial confideration, this laft might well be taken for filieeous 
earth ; but its habitudes contradi&ed this fuppofition. 

Encouraged by the hope of coming nearer to the difco- 
very of its true nature, I repeated the operation fo fre- 
quently noticed, of heating it to iotenfe rednefs for feme time* 
with fix parts of cauflic foda in the filver-crucible, and in- 
creating at iaft the ftrength of the tire fo as to afle£l its tfao- 
rough ration. The melted mafs had then acquired a flriated 
cryftallic texture. Yet the alkali took up but a fmall por- 
tion of it, as I found by the weight of the undiffolved 
earth, recovered from the calcined mafs, after liquefying it 
by water. The retidue, waited and dried afrefh, was 
boiled for an hour with ten. times its weight of firong nitric 
acid ; from which* when leparated again, and la tu rated 
with alkali, only an inconfiderable trace of alumine fell 
down. 

I then faturated with nitric acid the alkaline folution ob- 
tained from the melted mafs. It let fall a flight quantity of 

fine 
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u fine earth j not a particle of which was diflblved by nitric 
boiled upon it for fome time. 

This portion of earth , which was precipitated, and reco- 
vered by 1 filtration, ought at laft, agreeably to theory, to 
have aftiimed the character of pure filiceous earth, To 
make trial of it, I expo fed it with fuda to the aelion of the 
blow-pipe, in a quantity not exceeding three grains. But 
it did not prove to be filiceous $ on the contrary, I found it 
to be of the fame nature with the whole of the remaining 
earth, from which it was fepa rated by the mineral alkali 
during the fufion. 

However, in order to make a comparative experiment 
with real filiceous earth, I mingled a drachm of this laft, 
precipitated from liquor of Hints, with four drachms of 
cauftic foda, and expofed them together, in a filver-cmcible, 
to only -a moderate ignition. Although this mafs was 
hardly agglutinated by the operation ; yet it eafily afforded a 
clear folution in diftilled water. And when this was fatu- 
rated with an acid, the filiceous earth fell down, in its ufual 
manner, in the form of a jelly-like fubftancc, highly 
imumefeed. 

From all thefe procelfes it is fufficienUy obvious, that 
the adamantine earth in no manner acts like the filiceous. 
If it were fo, it fhould difiblve in fixed alkalis, by means 
of a red heat ; more efpecially when cauftic alkalis are 
employed, as was here the cafe: and it likewife fhould he 
recoverabie from them by affufion of acids. But the earth, 
which after the fir ft fufions, was thrown down by acids 
from the alkaline folutions, was not filiceous, but alumi- 
nous, which was immediately and entirely re-diflolved by 
adding more of acid. And in proportion as the aiumine 
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alkalis as well as by acids, the unknown earth in quqfUon 
more and more refilled each folvent medium* 

If filiceous earth, blended with equal parts, or with only 
one half of its weight of fixed alkali, be expofed to a melt- 
ing heat, it unites with ftrong effervcfcence to the alkali, 
and affords a clear glafs. And this refult enfucs both in the 
crucible, and before the blow-pipe, in ftnall experiments. 
Eut this is not the cafe with the other earth* When 
brought before the blow-pipe in a (mail filver fpoon, a little 
effervcfcence feems indeed to take place at the beginning of 
the fufiori 5 but neither is the effervcfcence fo ftrong, nor is 
there a clear vitreous globule formed, as in the ftrft inftance* 
Only afeorious mafs, of difficult fufion, remains* 

A frit, compofed of twenty grains of this earth, with as 
much carbonated foda, was expofed in a luted clay-cru- 
cible, to the ftrongeft heat of the porcelain-furnace, which 
is fo intenfe* that carrara-marble, or any other calcareous, 
earth, if inclofed in a clay-crucible, melts without any ad- 
dition, into a very hard, clear, and green glafs, The re- 
fult of this experiment was, an opslefcent, very hard, 
green iff 1- white glafs ; the fracture of which, however, ex* 
bibbed figns of a texture, in divergent lines, radiated from 
a common centre at the bottom of the melted mafs. 
Whereas filiceous earth, precipitated from the liquor of 
flints, when mingled with equal parts of loda, as was to be 
expected, yielded a clear glafs in the fame degree of heat- 

What am I then to think of this earth? Shall I, per- 
haps, take it for a mixture as yet not totally decomp ofed, 
of two or more fimple earths, perhaps the aluminous and 
filiceous ? — This opinion is not without pr obable ground. 
The extreme obiBnacy with which the adamantine-fpsu - 
vefifts all attempts to decompofe it, fnews us the high de- 
gree 



Adamantine Spar * 57 

gree of attractive power, by which nature has moil In- 
t innately mixed and united the conftituent parts of this 
Hone, Hence, in proportion as the aluminous earth was 
forced out and feparated from the mixture of this Hone, 

■ Teemed the laft refiduc, which, for a moment, I will fuppofe 
to be ftliceous, to be more ftrongly attracted, and fecured againft 
farther folutfon, by Its other remaining conftituent parts, 
in the fame manner, perhaps, as ftlver is defended by gold 
from the attack of nitric acid, when the firH is united with 
the latter by fufion, in a proportion final ler than two to 
one, 

m 

But this analogy fubftfts only in appearance, and it 
might be applied only in the decompofmon of the adamantine 
fpar, by means of acids- For, in that cafe, the filiceous 
earth, bccaufe itfelf infoluble In acids, might protect the 
^lumjne which is moft intimately combined with it ; in 
the fame way as gold, by its in fol ability in nitric acid, 
preferves the filver againft the adtion of the fame acid, 
which in general fo readily diftblves it. On the contrary, 
this example does not foem very applicable to the deeom- 
pofition of this ftone, in the dry way, by means of alkali ^ 
fince, in this cafe, both earths, the alumjne as well as the 
ft lex, are foluble in fixed alkalis- 

Befides, the above conjecture i$ op po fed by another cir- 
£umftance. We are taught, by experience, that mixed 
bodies, whofe conftitutent parts are ftrongly attracted by 
each other, may certainly, for a long time, reftft the force 
ef fo] vents i but we alfo know, by experience, that, when- 
ever the folution has actually taken place, efpecially when 
in the humid way, the reciprocal attractive power of the 
conftituent parts Is then either totally deflroyed, or, at 
leaft, fo far dimmithed, that nothing impedes their repa- 
ration* 


This 
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This is the cafe with the earth of the adamantine fpar : 
for it has actually been diffolved, conjunflSVely with the 
aluminous earth* partly in acids, partly in the alkaline 
lyes.' And it has alfo been recovered, in the form of a 
precipitate, from both kinds of fol vents* 

What inference* therefore/ remains r- — This earthy fub- 
ftance would not give any further indications of a mixture 5 
'and yet it prefer] ted none of the fpccific charaflfiri (lie marks 
by which the other Ample earths, at prefent known, are 
diftingullhed, Are we not, then, authorized to regard this 
body as a ncw y fimple earth? — However* I do not 

venture, at this time, pofidvely to decide on this point. 
Before this can be done* repeated experiments mujl throw 
7ncre light on the nature vf this earth . Y et, confidering the 
fcarcjty of adamantine fpar, and its dift ouragihg refifleifee 
to chemical analyfis, there is little hope for a fpeedy fuc- 
cefs. 

It now remains, to fete the proportion of the parts found 
in the adamantine fpai\ — The grains of maptetic iron 
di/Teminated through it, conftituted the fifth part of its 
whole weight; for when they had been feparated, there 
remained 240 grains of the 300 employed. But this iron 
cannot be brought into the computation as a conftituent 
part of the ftonc. — Its proper conftituent parts are, alumi- 
nous earthy and the above yet undetermined earth . After 
all the aluminous earth, colie fled in this analyfis, had been 
diffolved in fulphuric acid, and properly cryfMHzed, I 
obtained from it 2 ounces 6 drachms of alum, in regular 
cryftals. As, therefore, the alUmine contained in one 
ounce of this neutral fait, amounts, when ignited, to 56 
grains, it is tnanifeft, that thofe 2 ounces 6 drachms of 
cryfellized alum contain 154 grains of aluminous earth, 
free from water. 


The 
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The other yet undetermined earth weighed, after igni- 
tion, 53 grains. To thefe mufi be added the reftdue of 24 
grains, which remained at laft, on the decompclkion of the 
ftone, and was infoluble, and perfectly like the other por- 
tion. Hence this earth amounts, in the whole, to 
grains; which, with the 154 grains of aluminous earth, 
give the fiun of 231 grains. 


The cireumftantial defcription of my firft analytical 
attempt refpecting the adamantine fpar f communicated in 
the foregoing faction), may ferve as an example to fhew 
the difficulties chemiks have but too often to contend with, 
when examining unknown natural bodies. If the method 
of decomposing hard koncs, purfued in my former enquiry, 
be compared with the proeefs which will be explained in 
the prefent fe£Hon, it will alfo appear from thence, how 
feemingly unimportant the caufes often are which at one 
time enfure fuccefs to the undertaking, at another time ren- 


By the refults of the above experiments, I was induced 
to enquire, whether that earthy body, which was obtained 
befides the aluminous earth, did not defer ve to be confider- 
ed as a new, peculiar earth. However, I accompanied 
this conjecture with the exprefs declaration, that I did 
not then mean to aflert any thing certain ; but, on the 
contrary, that farther experiments could alone decide that 
queftion. Neverthelefs, I find this fubftance mentioned by 
feveral authors as an earth, the exiftence of which has 
been already proved, and named by them Earth of Ada - 
mahtine Spar y Corundum-earthy & r. 
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On this account, I thought myfel'f the more bound to 
ft lake new rcfearches on the adamantine fpar, and to give, 
if poffible, a complete decompofithn of it, in ft cad of the 
former preliminary and unfinfthed examination. Two 
rcafons impofe upon me this tafk \ either to throw full 
light upon its nature ifit (kould, on farther examination, 
prove to be really a diftindt and new earth ; or, if the con- 
trary be the cafe, to prevent in time the fpread of an error, 
occafioncd againft my intention. 

The want of a fufficient additional quantity of this foftil, 
which ftill continues to be fcarce in Europe, has, however, 
retarded the execution of this purpofe for a confiderable 
time y but other experiments, conducted during that period, 
have made me acquainted with a ftiorter and more certain 
method of analyfmg gems, and other fimilar foffil bodies, 
of difficult decompofition. 


A* 

Decompofition of the Chinefe Adamantine Spar. 

a) Hundred and fifty grains of hair-brown adamantine 
fpary from China ^ containing inter fper fed particles of mag- 
netic iron, were powdered by gentle blows in a mortar of 
polifhed ft eel, and the grains of iron extra &ed with the 
load-ftone. The feparated iron weighed i8 grains. 

h) Hundred grains of the powder from this ft one were 
then weighed, and mo ft finely .levigated, moiftenmg them 
with water, in a triturating-difh, made of flint. After deftcca- 
tion the powder appeared of a grey colour, re fe mb ling that 
of wood-alhes, which paffed into a brown-red, after gentle 
ignition. It now weighed no§ grains, and confequently 
had received an increafe of XOf grains of filiceous earth from 
the grind ing-veflel* 


f) After 
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c) After this it was mixed in the filler- crucible with 
4 ounces of cauftic lixivium, prepared from the pureft: vege- 
table alkali, the faiine contents of which lye amounted to 
one half of its weight; and after this the fluid was again eva- 
porated, till the mais was dry* This done, the crucible 
was removed into the wind-furnace ; applying at fir ft * 
moderate heat, and increasing it gradually, until the cru- 
cible was red-hot ; in which flate it was kept for 3 hours* 

d ) Upon the refrigerated mafs, which had acquired a 
brown colour and conflderable hardnefs, I repeatedly poured 
hot water, to foften it by degrees* The feveral wafhings 
being collected in one glafs, there fell down a loofe earth 
of a deep ochre-yellow tinge, which, when feparated by 
filtration from the clear liquid, and dried in a gentle heat, 
weighed 58 grains. 

e) Muriatic add threw down from this alkaline folutibn 
a copious precipitate, which was again wholly diflolved 
by a flight fuper-faturation with the add. When decom- 
pofed by a boiling foliation of carbonat of pot-afh 3 it pro- 
duced a white looie earth, the quantity of which amounted, 
after gentle defi oration, to 201 grains* 

f) The above 58 grains of yellow earth (d) were 
covered with muriatic add, and committed to drgeftfom 
It diflolved in it to a yellow liquid, fomewhat turbid, which 
foon after formed a gelatinous coagulum* After being 
diluted with more water, and digefted, ftirring It now and 
then, it depofited fillcmn earthy which, when ignited, gave 
4t grains in weight* 

g) I then added mild vegetable alkali to the clear yel- 
low ifh folution, feparated from the filiceous earth by BU 
taring.. The brown ifh* precipitate, which I thus obtained, 
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was fufficiently edulcorated , and, while yet inoifr, boiled 
with cauftic lye. There remained a brown refidtoum, con- 
fifting of 151 grains, after a gentle drying, 

h) Thefe 15! grains difiolved in the cold, in the muria- 
tic acid poured upon them, and afforded a fafff on-yellow 
folution, but which fpeedily congealed to a jelly. From 
this la ft, diluted in heat with water, there fe pa rated fiilcetus 
earthy whofe weight, after ignition, was 3 grains. 

i) From the muriatic* folution (A) I now precipitated, by 
canftic ammoniac, the iron which it contained. It fell 
down in brown- red flocks, and weighed 7J grains, after 
being expofed to a red* heat* 

k) From the alkaline folution (gj, faturated to excefe 
with muriatic acid, the addition of mild vegetable alkali 
precipitated, in a boiling heat, a white loofe earth, which, 
being gently dried, weighed 29! grains* 

* 4 * 

l) Upon thefe 29^ grains of earth (£), added to the above 
201 (tf), dilute fulphuric acid was affufed. When gently 
warmed, the earth was entirely diffolved but when the 
folution had been concentrated by evaporation, it coagu- 
lated into an uniform clear jelly* This was again co- 
pioufly diluted with water, in a warm temperature, and 
with repeated ftirring 5 upon which fdiceous earth fepa- 
rated, amounting, when dried and expofed to a red-heat, 
to 9 grains* 

m) The clear folution by fulphuric acid (/) was now com- 
bined with the requtfite quantity of vegetable alkali, and 
by flow evaporation made to cryftallize. ' It conftantly 
yielded,, until the end, regular cryftals of alum. The 

hft 
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lait remaining liquor, which confided only of a few 
drops, I dried £0 a (limy confidence, which, upon dilution 
with water, dill depolited | grain of Jiliceous earth . 

n) After all the cry dais of alum, collected from the-fe- 
veral liquors, had been re-diffolved in boiling water, I 
precipitated their earth by carbon at of pot-afh, wadied, and 
dried it* But as the aluminous earth is much dtfpofed, 
even after the mod diligent cdulcoration, firmly to retain a 
portion of the fads, that before were combined with it, 
more efpecially the vegetable alkali, whereby its own 
weight is neceffariiy in created ^ I took care £0 redore it in 
its true purity, by addling upon it twelve times its weight 
of cl Id i lied vinegar, digedmg it for fc veral hours with this 
fluid 5 then adding as much cauftic ammoniac as would 
faturate the acetic acid to excefs ; and ladly, by a perfect 
cdulcoration of the precipitated alumtne * When it was 
afterwards delineated and ignited, its weight was found to 
be 84 grains., 

0) At lad, the jilicems earth was put to trial. For this 
purpofe I heated it to rednefs with four times its weight of 
mild vegetable alkali, and poured water on the mafs which 
was oblasned* It was completely diffolved, leaving only 
a flight portion of a flimy refidue $ and depofited again, 
during fatu ration with muriatic acid, the filiceous earth in 
its ufual form* 

Thus the decompofition of the adamantine fpar was 
fully effected j and every uncertainty respecting the true 
nature of :cs condiment parts, that had remained after its 
firft examination, is totally removed. 

Hence, when we reflect that the magnetic iron, difo 
femlnated in the Chinefe adamantine fpar, is merely to be 

con* 
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confidered as a foreign iubftance mingled with it, and 
therefore cannot be couriered as a conftituent part, the fol- 
lowing will be the umftitumt parts of adamantine fpar± 
together with their proportions in the hundred . 

i 

Alumine * . . ; f , 84, 

Qxyd* of iron . . 1 ) 7,50 

SiliX * * k - ^ /) 4 1 

h ) 3 

i) 9 

*») § ,i 


From which fub tract Z>) io| 


There remain . , 6£- . . , , 6,50 


s > 8 . 

Lofs . * 2 


100 


B, 

Decompofition of the Adamantine Spar from 

Bengal. 

The Bengal Adamantine Spar, or Corundum Slone, differs 
from the Chinefe ; fir ft, in containing no interfperfed mag- 
netic iron, of which only now and then fome few grains 
adhere to its external fur face ; and, fecondly, in this, that 
the ferruginous part, belonging to its chemical mixture, is 
lefs con fide table. For this reafon the whitUh grey colour 

of 
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of that ftone is brighter, its thin lamelias more tranfparent* 
and, as it appears, the hardnefs of the ftone is- in fome de- 
gree greater, 

a) When pounded in the fte el- mortar, it afforded a 
white powder, inclining to pearl-grey. One hundred 
grains of it, triturated with water in the flint-mortar, I 
found, after drying and ignition, to have increafed II grains 
in weight* 


b) Upon thefe ICO grains, four ounces of cauftic lixi- 
vium, containing one half its weight of cauftic alkali, were 
affufed in the filver crucible $ and the fluid evaporated to 
drynefs. The mafs being then ignited for three hours, 
with the neceftary precaution, it was again foftened by 
drenching it with water, and afterwards filtered. There 
remained a grey-white refidue, weighing 47 grains when 
dry, Y - 


c) The alkaline fluid (£} let fail, during Saturation with 
muriatic acid, a copious, white, and loofe earth j which was 
immediately re-diffoJved by a flight excels of the acid. 


d) The above-mentioned 47 grains of earth (b) com- 
pletely diflolved in the muriatic acid* When this folution 
was mixed with cauftic ammoniac, it afforded a flimy and 
very puffy precipitate, Mild ammoniac was then added to 
the liquor, which had been immediately feparated from this 
precipitate by filtering, but it produced no farther preci- 
pitation. 


e) I then put into cauftic lye the flimy precipitate 
moift as it was, and digefted them together. The mixture 
affirmed the appearance of a thickifh folution of gum- 
arabic, On adding more cauftic lye, the whole was dif- 

f folved 
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foived into a limpid liquor* except Tome brown flocks* which* 
in the dry ftate* confined of 2 | grains, 

/) Muriatic add being affufed upon this flocculent preci- 
pitate (if), a fmall portion of fdieeous earth feparated* and 
cauftic ammoniac precipitated from the clear folution an 
sxyd of irony weighing* after ignition* 1 \ grain. 

g) From the alkaline folution {*), the muriatic acid threw 
down a quantity of flimy earth* which was entirely re- 
diflblved by a fmall over-proportion of that acid* 

h) Both the folutions {g ) and (r), were next united and 
precipitated by carbonated pot-afh in a boiling-heat, and the 
dried precipitate was again diflblved in dilute fulphuric 
acid. When this folution* after the addition of a fuflkient 
quantity of vegetable alkali* had been evaporated to the point 
of cryftallization, it readily afforded clear and regular 
cryfiaJs of alum, or fulphat of alumine. 

z) The remaining part of the folution in fulphuric 
acid (h) thickened fpontaneoufly to a clear jelly* on fub- 
fequent evaporation. This gelatinous matter* after being 
digefted with an abundant quantity of water, and repeatedly 
agitated, again liquefied by degrees. Upon this* fome 
Jiliceous earth fubfided * which, when feparated by means of 
a filter, dried up in a raifed temperature* in the form 
of tranfparent fhining grains. It was levigated, together 
with the foregoing ( f and once more boiled with fulphuric 
acid. When dried again* and fubje£ted to a red-heat, its 
weight amounted to 15 £ grains, 

k) The above folution in fulphuric acid (i)+ was then 
evaporated for further cryftallization If continued to the 
end to yield fuccelEvely regularly cryftallized fulphat of 

alu- 
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alumina ; but the Very laft portion was ftill contaminated 
with fdicecus earthy amounting to I grain after ignition. 

1 ) All thefe feveral portions of alum were diffolved in 
water^ and precipitated in a boiling heat by carbonat of 
pot-afh : and when the earthy precipitate which they af- 
forded had been depurated by means of acetic acid, as ex- 
plained in the preceding feftion, they gave 8gf grains of 
ignited aluminous earth . 

Therefore, the products obtained by the decompofition 
of the Adamantine Spar from Bengal confift of 


The very predominant proportion of the aluminous over 
the filiceous earth, exhibited by this decompofition of both 
varieties of the adamantine fpar, affords a new proof, that 
alumina is fufceptible of a greater cohefive power than filex is 
pofleffed of. Hence nature may form ftones of extreme hard- 
nefs almoft entirely from aluminous earth 3 of which my 
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lyiis of the Sapphire will give, in the fcquel, a very linking 
in fence. On the contrary, it is evident that this does not 
hold good with refpedt to the siliceous earth, as appears 
from rtoek+cryftdlj its pure ft form ; for, how inferior is this 
Jaft in hardneis to the lapphire, as well as to the adaman- 
tine fpar ! 

On analyfing the Chinefe adamantine fpar, we find that 
it was filiceous earth that remained, when, muriatic acid 
was poured upon that portion, which was not diflolved by 
the alkali during ignition; But, on analyfing the Bengal 
diamond-fparj this earth did not appear before the folution 
of the aluminous earth in fulphuric acid was prepared for 
cryftallizing by evaporation j and at that period this acid 
caufed it to coagulate into an uniform, colourlefs, gelatinous 
fubfence. This laft circum fence is frequently attended by 
a phenomenon which feldom occurs, and is quite different 
from thofe which we ufually obferve on the effiorefeing 
of fahs* It is, that the mafs, when coagulated to a clear 
jelly, branches out in feveral places, and forms feparate, 
unconnected figures, often in the fhape of four, five, and fix, 
ftded longifh pyramids, and often merely as conical points* 

Similar phenomena take place, whenever the aluminous 
earth has entered into intimate union with a fmall portion 
of the filiceous, as will be feen by the following experi- 
ment I mixed 2 drachms of liquor of flints, the filiceous 
earth of which amounted to 10 grains, with 2 ounces of a 
folution of a! u mine in cauflic lye j and faturated tire mix- 
ture with muriatic acid. The earth, thus precipitated, 
again diflblved into a limpid liquor, on the affufioh of a 
fittall excefs of acid. When a fecond time precipitated 
by carbon at of pot-afli, and dried, it weighed 70 grains. 
I then poured upon it dilute fulphuric acid, and found it 
entirely difTolved, without depositing the filiceous earth 

with 
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with which it was combined. After being in foine degree 
e vaporated, part of the folution fhot into feparate cryflals of 
alum \ and the remaining part coagulated in the form of a 
clear jelly, on the furface of which, after fome days, 
cryftalline pyramids fprouted out. And when I had after- 
wards digefted this jelly with a large quantity of water, the 
ilhceous earth fublidcd ; and, being wafhed and ignited, 
it weighed again very nearly xo grains. 

However, this jelly, which is frequently colourlefs, and 
is formed by a folution of fulphat of alumine, in intimate 
chemical combination with finely diffblved filiceous earth, 
and gently evaporated, fnouJd not be confounded with the 
coagulum, which always takes place whenever the folution 
of aluminous earth in fulphuric acid has not been blended 
with the quantity of pot-afit requifite to the formation of 
perfect cryftals. This Jaft forms an opake mafs, of a foli- 
ated texture, and foft, greafy confidence. 

It yet remained to enquire into the caufes which rendered 
my firft analyfis of the adamantine fpar fo very difficult. 
That one day is improved by another, is a truth which 
any attentive chemifl has often had opportunity to ex- 
perience in a very confpicuous manner. The method of 
preparing hard fpecies of {tones, recommended by Marggraj \ 
Bergmanriy and others, in order to weaken the cohefion of 
their parts, confifts in igniting them, mingled with a mild 
fixed alkali. But when I obferved, that this way of pre- 
paring them would riot anfwer the purpofe in moft of the 
ftones belonging to the dafs of gems ; and when I con- 
fidered that, in the ftridl fenfe, it was only the portion of 
alkalis free from carbonic acid, which is adllve in this 
operation, I tried to fubftitute cauftic alkalis to the car- 
bonated, and found that, by their affiftance, I attained my 
end with greater facility and certainty* The application 
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cauftic alkalis, in the dry ftate, is, neverthelefs, attended 
with feveral inconveniences. One, and not the leaft of 
them, is, that by triturating them with the body to be Tub- 
jedted toanalyfis, no very accurate mixture will be obtained. 
Another circumftance, which embar raffed my fir ft analyfis 
of the adamantine fpar, is, that in every attempt I fubjefted 
ft to ignition in a brifk fire, with the view of afeertaining 
immediately the quantity of any portion which remained 
undiffolved, or which was precipitated from its folution. 
But in this way the ftone was rendered progreflively more 
incapable of farther folution ; and not only its folubrlity, in 
fo far as it had been promoted by ignition with alkali, but 
alfo the advantage obtained in ieffening the cohefive. force 
of its conftltuent parts, have been again loft. 

How greatly the decomp ofit ion of the harder gems is 
promoted by the ufe of cauftic fixed alkalis in the liquid 
ftate, combined with the other requilite methods of treat- 
ment, may be proved by the fecond analyfis of both the 
Chinefe and Bengal adamantine fpars. 


rv 
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IV, 

EXAMINATION 


OF THE 

i 

ORIENTAL SAPPHIRE * 


It Teems to be yet doubtful, whether the modern fapphire 
be the fame gem which the ancients have denoted by this 
name. For we do not perceive in our fapphire the diflemi* 
nated golden points, mentioned by them as one of its effen- 
tial characterise marks 5 whence Tkeophraftm* calls it 
XgwQTrxro^ and Eplphanius f , ^ xrarvyis* It is, however, cer- 
tain, from a paffage of Pliny , that the ancients did not un - 
derftand by it the or lapis lazuli , which ufuaUy con- 

tains interfperfed fpeckles of a golden luftre ; but they have 
well dilHngtufhed both fpecies of ftones, Imjl et (Cyano) 
aliquando et aureus pulvis 7 non qualis in fapphirinh . Sapphic 
ri{s enim et aureis punffis eoliueet* Plinius^ libn 39* c - 9* 

The gem that w? call fapphire X xs remarkable by its blue 
colour, which is fo very pleafmg to the eye, by its extreme 
hardnefs, and the high brilliancy which it fhews when po- 
lifhed. Its fpecific gravity I have found to be 3,9 50 , in 

thofe 


* de Lapidibus, 

f de XII, ge minis, quseerant in vefte Aaronis, 

I F° r 'he fake of the kfs informed, I add, (perhaps net quite 
fuperfluoufiy) that the foflil, which is fold by Dutch druggifts 
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thofe fpccimens* %vhich were the fubjedt of the following 
analyfis* and confifted of clear* longifh-round* abraded 
grains* of a pure azure colour. 

According to ,the. ftatement of the conflituent parts of 
the fapphire hitherto given* and grounded on Bergmann*$ 
analyfis* an hundred parts of it are faid to contain : 

35 Silex 

58 Alumim , 

5 Lime . 

2 Iron . 

But the following analyfis* begun and ended with the 
greatefl poflible accuracy and precaution* will fhew that the 
above ftatement was very incorrect. 

a) Hundred grains of fapphire* previoufly pounded to a 
moderately fine powder in a polifhed Jfeel mortar* were 
mofl finely triturated with water in a gr indulged ifii of flint. 
When this fapphirine powder had been dried* care- 
fully collected* and ignited, I obferved* that its weight 
had incrcafcd grains from the filiceous earth of the 
grinding vdTeh 

b) Two ounces of muriatic add were poured upon thefe 
ii2| grains in a phial fo as to cover them* and the whole 
was repeatedly digefted with a moderate heat. The fil- 
tered acid* mixed with the edulcorating water* was then 


for fapphire ) in the ih ape of final], heavy, black-grey, and inter- 
nally refplendent grains, and which, ft nee the belief in the medici- 
nal virtues" of penis, has loft ground, Is now kept in the fhops 
merely as an ui'ekfs drug* is nothing elfe but magnetic oSIahedral 
irQn r which in Ceylon - accompanies the fapphire, hyacinth, and 
other gemmeous-fh'au, and, together with thofe ftones* is collect- 
ed by . walking off thedhnd. 

faturated* 
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faturated, in a boiling heat, with milcl alkali prepared from 
tartar, by which there feparated yellow flocks, weighing 
two grains when dry* Thefe being again difiolved in mu- 
riatic acid, and precipitated by cauftic ammoniac, I tranf- 
ferred the precipitate, while yet moift, into boiling cauftic 
lixivium. It depofited oxyded iron , which, after ignition* 
weighed half a grain* The aluminous earth, taken up by 
the cauftic lye, was again feparated from it, and found to 
weigh one grain* 

c) After this extraction by muriatic acid, as much cauC- 
tie lye was affufed on the fapphirine powder, placed in the 
filver crucible, as was neceJTary to make the cauftic alkali, 
contained in it, amount to fix times the weight of the 
powder* It was next evaporated in a fand-heat, till the 
mafs was dry j upon which the crucible was placed in the 
furnace, fur rounded with charcoal, and fubjedbd to a red 
heat for two hours* The contents of the crucible returned 
from the fire in the form of a whitifh, loofe, and friable 
mafs. 

d) This mafs was fofrened with hot water, and put on 
the filter. There remained a biuiftwgrev, filmy refidue, 
which, being dried, gave a powder of little cohefion, 
weighing 34I grains* On adding muriatic acid, it readily 
difiolved ; but congealed foon after to a turbid jelly. By 
dilution with water, and digeftion, feme earthy particles 
were depofited, which, after wafhing and drying, amount- 
ed to 14 grains. 

t) When thefe fiocculent particles had been removed, 
the muriatic folution was fa tu rated with cauftic ammoniac ; 
and the refult was an intumefeed, tratifparent precipitate, 
which, being prevfioufiy edulcorated, was digefted, while 
yet moift, in cauftic lye* It readily difiolved in it 1 with 

the 
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tk exception of a few brown flocks, which, when colledl^ 
ed and ignited, weighed one fourth of a grain, and were 
txyd of iron. 

f } The alkaline folution (e) was deeompofed by muri- 
atic acid; and the precipitate which h afforded re-diffolycd 
by a flight excefs of that acid. Upon this, the earth was 
again precipitated by mild vegetable alkali, in a boiling 
heat. The weight of the earth obtained in this part of the 
procefs was 16 grains, after it had been waffled and dried. 

g) In the feme manner I combined with muriatic acid 
the preceding alkaline folution (df obtained by foftenrng 
the ignited mafs. There refulted from it a copious white 
precipitate ; but which was again totally di Solved, by h, 
flight over-fat u ration with muriatic acid. The earth was 
then precipitated afrefh by mild vegetable alkali, affifted by 
a boiling heat^ and was found to weigh 289 grains, when 
waffled and deflccated, 

h) To this earth I added the above 16 grains {f) y as alfh 
the one grain of ( b) ^ and poured upon the whole dilute 
fulphurlc acid. The folution, which was eafily brought 
about in a moderate temperature, again depofited eight 
grains on cooling. 

i) Thefe eight grains, together with the 14 of (V), being 
then mixed with fix times its quantity of tauftic lye, were 
infpiflated, and heated to rednefs, The mafs, thus ob- 
tained, and afterwards liquefied in water, left, on filtering, a 
grey refidue, weighing 17 grains after deficcat ion, whkh 
foon were diffblved by the affufion of fulphuric acid, leav- 
ing fome few, inconfiderable particles behind. The alka-t 
line folution, when faturated with muriatic acid, continued 

at 
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at firft limpid ; but it deposited four grains of filiceous 
earth, when evaporated in a warm temperature. 

I now mixed the folutions in fulphuric acid$ men* 
tioned at (jfr) and (/) ; added to them a proportional quantity 
of carbonated pot-afh, and, by gentle evaporation, cau fed 
them to fhoot into cryftals. At firft 3 fine, pure, and regu- 
lar cryftals of fulphated alumine were formed : but the 

remaining liquor, while further evaporating, congealed 
into a clear, gelatinous matter, without any diminution of 
its tranfparency. Having poured upon it a quantity of 
water, I fubjedted it to continued digeftion, ftirring it now 
and then. By this management I effected the thorough re- 
paration of the finely divided filiceous earth, which was 
the caufe of the coagulation ; infomuch, that I was enabled 
to col le£t it on a filter* This fdicems earthy carefully col- 
lected, together with the above four grains (/), weighed 
ill grains. 

/) The remaining fulphuric folution, freed from its fili- 
ceous contents, was now fet to cryftalhze* However, the 
laft portions of alum indicated, by their lemon-yellow tinge, 
that they ft ill contained fome metallic fubftance* In con- 
fequence of this, I re-diffolved them in water, together 
with the few refidual drops of their mother-liquor, and 
combined them with pmffiat of pot-afh (blood- lye). A 
blue precipitate fubfided ; but in fo fmall a quantity, that 
the portion of iron^ thus feparated, could hardly be efti mated 
at one fourth of a grain. The fupernatant fluid, freed 
from it, afforded pure fulphat of alumine to the laft drop, 

m) The cryftals of alum, obtained in the feveral fore- 
going operations, being dried on a porcelain faucer in open 
air, amounted in the whole to 856 grains. They were 
then diffolved In boiling water, decompofed by carbonat of 

pot- 
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pot-afh in the heat of ebullition, and the precipitated earth 
was edulcorated and dried. But, in order to free this earth 
perfe&ly from thofc faline particles, which ftill adhered 
obftinately, and augmented its weight, I fubjedted it to 
gentle digeftion, with fix ounces of diftilled vinegar. 
Which done, I neutralized the acetic acid by cauftic am- 
moniac ; edulcorated afrelh the aluminous earthy then pre- 
cipitated, and laftly, expofed it to a brifk red-heat, after dry- 
ing, It weighed now g8f grains, 

n) It ftill remained to examine the edulcorating water. 
Being evaporated to drynefs, and the refidue re-diftblved in 
little water, there remained a flight portion of grey earth, 
which, when examined by fulphuric acid, proved to be cal- 
careous, The folution yielded, during evaporation, fele- 
nitic cryftals j which, when carefully collected, weighed 
if grain, the calcareous earth of which ftiould be efti- 
mated at one half grain. 

What principally demands our confidcration, in the re- 
fult of this analyfis, is the remarkable and unexpected dr- 
cutnftanee of the total abfence of the filiceous earth, from 
among the conftituent parts of the fapphire. For the 1 if 
grains of ftlex which were obtained (^), muft undoubtedly 
be aferibed merely to the flinty triturating veflel, from 
which the fapphire had, on grinding, abraded I2f grains (#), 
and at the fame time had united with it fo intimately, that 
I could not recover it without great difficulty, and even not 
without a final 1 lofs of three fourths of a grain. 

Hence, the following alone can be reckoned among the 
conftituent parts of the fapphire, procured by decompo- 
sition : 


5 


Alumim 
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Alumint 98,50 

Oxyd of iron b) . , , 

^ ^ / * * * * * 1 j 

l) - - i) 

Lime . * n) * * • * 0,50 

L \ 

100. 

Since on analyfing foflils, even with the molt cautious 
management, there is always Tome unavoidable lofs, it is 
probable, that the prefent perfect agreement of the fum of 
thefe conftituent parts, with the original weight of the 
fapphire employed, is merely accidental* And the reafon 
of this agreement mu ft be fought for, in the variable ftate 
of drynefs, communicated to the aluminous earth by heat- 
ing it to rednefs. 

Whence, fuhtradKng the unimportant, and perhaps only 
cafual portion of calcareous earth, as well as the flight 
quantity of ferruginous matter, we find in the fapphire, the 
nature of which Is now developed, nothing elfe than a 
fimple aggregate of pure aluminous earth. 

But, what a high degree of cohefive power, and molt 
intimate chemical combination, muft nature be able to com- 
mand, in order to be capable of transforming fuch a com- 
mon fubftance, as the aluminous earthy into a body, fo emi- 
nently diftingu ifhed and ennobled, as we find th q fapphire 
to be, by its hardnefs, denfity, brilliancy, and refinance to 
the ait ions of acids and fire, as well as to natural decay in 
the courfe of all-con fuming time ! — It is, therefore, not 
the identity y or precife famenefs of the conftituent parts 
alone, but alfo the peculiar nature of their chemical combi- 
nation ^ which conftitutes the metaphyfical e fence of the pro- 
ducts formed from them by nature. 

V. 
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V 

EXAMINATION 

OF THE 

CAFS-EFE. 


l . 

1 he fpecies of precious ftones, known by the name of 
Ca?s-ey£s y has received that denomination from its property 
of reflecting, in certain diredtions, a changeable whitiib 
effulgence, in which it refembles the eyes of a cat. 

As this {tone is flit! a rarity in Europe, the defcription of 
its external chara&ers, met with in the lateft introduftions 
to Admeralogy, could only be taken from the po lifted fpe- 
cimens which are brought to us from Ceylon * As I have 
in my collection rough cat’s -eye from the coafte of 
la bar j for which I am indebted to the kindnefs of Francis 
Greville , Efq. in London, and which, befides, is one of 
its more unufual varieties, I think the following addition 
to the deferiptions of its external characters, already pub- 
lifted, will not be ufelefs. 

The largeft fpccimen confifts in a fragment, notably 
quadrangular, of one inch in length , three-fourths of an 
inch in breadth y three- fourths ditto in height 9 and three and 
a half drachms in weight. Its crofs-fra£ture exhibits a 
brown-red colour of various ftades, a moderate greafy 

luftre, 
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Iisftre, and minute fharp-cdged prominences* On the longi- 
tudinal fraChire, its colour is lighter, its luftre Arranger* 
and it refleCb variegated yellowifh rays of light ; at the 
fame time, that an imperfe&ly foliated texture, fpreading 
in various directions* is perceivable* On two contiguous 
tides it ftill retains its natural furface, or cruft, which is 
formed lengthways of convex, roundiih ftriae 5 and its co- 
lour, which was at firft brown- red, has faded into a dull 
brown! fh-yellow. Its edges and fmall fplinters alone are 
faintly tranfparent. 

I found the fpecific gravity of this rough cat^eye to be 
2^625 ; whereas that of the whitifli, greenifh, and yellow- 
jfti ipecimens from Ceylon is 2,660. 

In the Effay on the Habitudes offeveral Stones and Earths 
in jirong Fire y I have already fhewn that the catVeyes are 
perfectly infufible in the ftrongeft degree of heat produced 
jn the porcelain- furnace ; therefore I fhall at prefent men- 
tion only the change which they undergo in a weaker fire. 
For this purpofe I ignited to rednefs in a crucible fome of 
the common poliflied catVeyes, of a greenifh and greyifti- 
white colour, and quenched them in cold water* I 
found them afterwards abfoJutely unaltered in form, 
hardnefs, and fplendour \ but they were rendered totally 
opake, and acquired an extremely fine marbled jafper-like 
appearance, variegated with brown, reddifh, grey, and 
white fpots* 


* 

a) Two hundred grains of finely levigated Cat 1 from 
r Ceylon y were mingled with 40° grains of carbonat of foda 

(mild 
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(mild mineral alkali), and the blended mafs was expofed In 
a filver- crucible to gentle ignition for four hours, but with- 
out urging the heat to fufion, In the next place I foftened 
the mafs with water ; faturated it to excefs with muriatic 
acid; and fuffered it to ftand lor feme time in digeftion* A 
confiderable quantity of fliceoiis earth then fe pa rated, which 
was collected on the filter, wafbed, dried, and laftly ex- 
pofed to a ftrong red-heat* In this fhte it weighed 189 
grains, 

£) The muriatic folution, mixed with the edulcorating 
water, and concentrated by evaporation, was faturated 
while yet hot with carbonated foda ; and I obtained a pre- 
cipitate, which, when waflied and dried, weighed 15 
grains* 

t) Thefe entirely difiolved, with efFervefcence, in the 
muriatic acid. Only a flight portion of JHiceous earth re- 
mained, which after ignition amounted to one grain* 

d ) After the grain of filiceous earth had been feparated, 
can It tc ammoniac was added to the fdkition. A yellowilh- 
white, Hi my precipitate was thrown down 5 which being 
immediately feparated by filtration, walked, and afterwards 
difiblved, while yet moift, by caufttc Ive, left behind an 
cxyd of iron , weighing one half grain, when walked and 
ignited* 

e) I then, by means of muriatic acid, feparated the earth 
taken up by the cauftic lye $ but being re-diflbived by a 
flight excefs of this acid, it was again precipitated by car- 
bonat of foda. When edulcorated, and diflblved in ful- 
phurie acid, it {hot into cryftals of alum. This fulphat of 
aiumine was then diffolved in water, and its earth again 

precipitated. 
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precipitated by carbonat of foda* This alumine, when 
edulcorated, and ignited after deficcation, was found to 
weigh 3! grains, 

f) The liquor which remained* after the precipitation 
had been effected by cauftic ammoniac (d) y was then com- 
bined in a warm temperature with mild mineral a] kali; by 
which treatment, calcareous earth fub tided, which formed 
felenite (fulphat of lime) with fulphuric acid* The lime 
thus feparated from this compound, and ignited, weighed 
three grains* 

Since, therefore, 200 grains of thefe cat’s- eyes afforded 




Alumine „ 
Lime . . f) 

Oxyd of iron d) 


3 £ 

3 

£ 


197 grSi, 


it follows, that it contains in one hundred 
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B. 


a) Hundred grams of the crude red cafs-eye from Ma- 
labar y defcribed as above, 'yielded a grey friable mafs; after 
being finely pulverized, mingled with 300 grains of cauftic 
pot-alh, and ignited, but without lufion, for an hour in the 
filver crucible* It foon diflblved in water, and formed a 
turbid liquor* Upon fuper-fatu rating It with muriatic acid, 
and fubfequent digeffion and filtration, there remained a de* 
licate, white filiceous earthy which, after wafning and dry- 
ing, amounted 10115 grains, but after half ap hour’s ignition 


b) The muriatic folution (<?), mixed with the wafhmgs, 


cipitated by carbonated pot-afh, in the heat of ebullition* 
The yellowifih precipitate, which iubfided, weighed 84 grains 
after deficcation. 

r) Thefe 84 grains completely diffolved in muriatic acid* 
Cauftic ammoniac threw down from this folution a Hi my 
earth \ which only partially diffblved in the cauftic lixivium, 
with which it had been digefted, and left five grains on the 
filter. 

d ) When the earth, taken up by the cauftic alkaline lye, 
had again been feparated from it, and wafhed and ignited, 
its weight amounted to two grains. It alfo afforded 
try/} ah of alum y on being treated with fulphuric acid. 


*) The above five grains {c), digefted with fulphuric 
acid, ft ill depofited filiceous earthy whiqh, having been ex- 




weighed only 93 grains. 


and previoufly concentrated by evaporation, was then pre- 


3 


pofed 
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pofed to a red-heat, weighed 14 grain. The .elution, 
freed from this earth, while evaporating* yielded fgiemte- 
cryftals. The yellowifh liquid, rinfcd off from them with 
dilute or weak ardent fpirit, and combined with pruiTiat of 
pot-afli, produced a deep blue precipitate j the quantity of 
which was fo fmall, that the oxyd of iron thus indicated, 
could not with propriety be eftimated higher than at one 
fourth of a grain* Mild alkali ftill lepa rated from the re* 
niaining liquor an inconfiderable portion of alum me. 

/} Alild vegetable alkali, added at a mi fed temperature 
to the fluid, from which the cauffcic ammoniac fepa rated the 
above-mentioned muddy precipitate fr), threw down another 
portion of earth, which united with fulphuric acid into ful- 
phat of lime* The calcareous earth contained in this fe» 
lenite, as alfo in that of (r), was reproduced, or fepa rated 
from its accompanying acid, by boiling with a rotation of 
mild alkali ; and its quantity was found, after ignition, to 
amount to grain* 

V ; - 

According to this analyfis, the conftitucnt parts of this 
red variety of cat’s-eye, confift in the hundred of 
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The re fore , this proportion of the conftltueht parts y which 
m both varieties is to be confide red as perfectly con ft ant, 
together with their ahfolute infujibility y (not to mention the 
difference in the external character) afford fufficient reafon 
for diftinguifhmg caft-eye from f elf par , under which this 
foftil has been claffed by feverai Mineralogifts. — On the 
contrary, it would be more proper, in my opinion, to clafs 
it with the opals \ among which alfo it was formerly reck* 
oned under the names of Pfcudopal^ Cat 7 s-eyc-opaL 
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ANALYSIS 

OF 

CHRYSOBERYL, 


The Chryfoberyl^ found in the Brafil, patted fora variety 
of the CliryfoHte, until M, Werner % Counfellor of the 
mines 3 was induced, by a more accurate comparifon of 
their refpe&ive external characters, to feparate the former 
from the latter j and to range it in the mineralogical fyftem 
as a diftindl fpecies, with its prefent denomination. This 
Chryfoberyl, however, muff not be miftaken for the 
Chryfoberyl of the ancients, which really was the fubftance 
indicated by this name $ that is to fay, the golden-yellow 
beryl ; as maybe concluded from its defeription, given by 
PUny < Libr, XXXVII* Cap, V. ProbatiJJtmt funt'ex iis, 
(namely BerylHs), qui viridiiatem puri marls imitantur . 
Proximiy qui vocantur Chryfoberyl li, et funt paulo pallidiores, 
fed in aursum color em exeunte fulgore* 

The modern chryfoberyl has hitherto been met with 
enly in fhivery, Ioofe 5 rounded grains of the fize of fmaU 


* Grfchiehe in German, Raehill by the miners ; or fuch loofe, 
final 1 , ihivery ftones, as molt commonly lie on the top of the rock, 
or immediately under the vegetable earth. See Hoofon's Miner's 
Difihnary, — TranO* 
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ler and larger peas, of a pale-yellow colour, infenfibly 
verging to green. The furface of thefe grains, which is 
fomewhat rough, ftrongly glitters, and ufually reflects 
variegated colours, like moonftonc (aduhria). But the 
fra chi re of chryfoberyl pofTefles a great fplendour, which, 
in conjunction with a very confiderablc hardnefs, gives it 
a high brilliance when poiifhed: and hence it may eafily 
be confounded with the yellow diamond. Some few fpe- 
cimens exhibit fome remaining traces of an originally 
cryfblline figure. 

The fpecific gravity of this flone I have found to be 
3,710 j which therefore agrees with that mentioned by 
Werner^ from 3,698 103,719, and is predfely the mean 
between thefe two extremes. 

1 

The firft analytical attempts upon it, which I made before 
i was acquainted with thofe fkilful procefTes which 1 
learned from later experiments, gave me a good deal of 
trouble, and at the fame time deftroyed a conGderable part 
of my ftock of thefe ftones. But I pafs them over, and 
confine myfelf merely to that anaiyfis, the refulfc of which 
was the complete decompofition of the chryfobervl. 


&) Hundred grants of chryfoberyl, prcvioufty reduced 
to a moderately fine powder, by pounding them in a mor- 
tar of poHfhed ffeel, were levigated with water to perfect 
fineness in the film grind ing~difh. After the powder had 
become dry, I fubjedled it to gentle ignition, for the pur- 
pole of freeing it from all moiiture, However, its weight 
was increafed 13 grains. 

* 1 

/ f ) Upon thefe 1 13 grains, introduced into a filver-cru- 
ctbJc, I poured fo much cauftic lixivium, that the proportion 

of 
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cfalkali which it contained amounted to 800 grains, and eva- 
porated the liquid again till the mafs was dry. Upon this 
1 placed the crucible with its contents in a wind- furnace, 
on a ftand of porcelain clay, furrounding it with coals. 
Attention was carefully paid to prevent the mafs, which 
greatly fwelled in bulk, from flowing o ver the veffeL The 
heat applied was at fir ft rather low jbutitwas gradually urged 
until the mafs became red-hot. In this degree of heat it was 
kept for two hours 3 but it did not enter into actual fufion. 

c) When this mafs had cooled in foms degree, I foftened 
it in the crucible with water, and poured the folution upon 
the filter* When the fluid parts had patted through, there 
remained on the paper a loofe, light-grey powder, which, 
when edulcorated and dried, weighed 66£ grains. 

The alkaline lye that had been feparated, together 
with the edulcorating water, was firft evaporated, to leflen 
its bulk, and then faturated with muriatic acid* An 
abundant white precipitate fell down, but was inftantly 
and clearly re-difloJved, by a fmall excefs of acid* Garbo- 
nat of pet-afh, added over a low fire, again precipitated this 
earth 3 which being wafhed, and dried in a gentle warmth, 
■was loofe, as white asfnow, and weighed 1 38^ grains. 

t) The light-grey pulverulent refidue, mentioned at (r), 
amounting to 66-| grains, being digefted with muriatic acid, 
left again a refidue 3 which, after wattling, drying, and ig- 
nition, weighed 244 grains, and was found, upon farther 
examination, to be pure filiceous earth * 

/) This muriatic folution (^), feparated from the filex, 
was next decompofed, in a boiling heat, by means of 
aauftlc ammoniac, and the yellowifh precipitate, thus produced, 
jvas edulcorated 3 and, while yet moift, was boiled with 

G 4 cauftic 
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cauftic lye, It entirely diffolved therein, fome brown par- 
ticles excepted. This reiidue was oxyd of ir&n y and 
weighed, after ignition in a gentle heat, i| grain, 

g ) The alkaline foktion (f) was fa tu rated with muria- 
tic acid. The refuk of this procefs was a white precipi- 
tate, which, by a flight fuperfaturation,. again formed a 
limpid foliation. The earth was then a fecond time preci- 
pitated, by boiling with mild vegetable alkali. Its weight 
amounted, after deficcatioh, to 29 grains. 

h) Thefe hft 29 grains, together with the preceding 
I38f grains of earth (<^), to which I alfp added the two 
grains, which were collected from the edulcorating water 
by evaporation, were digefted with diluted fulphuuc acid. 
The whole was diflblved, excepting fome fdiams earthy 
which weighed 4 grains after ignition. 

/ } When this folution, now perfe&ly clear, was a little 
evaporated at a low temperature, tender, fpicular, or fpear- 
fiiaped cryftals, gradually feparated from it ; which I col- 
lected with proper care. They prefented all the marks of 
felenite , and, on decompofitioh by a foliation of car bo- 
hat of pot-aft, in boiling heat, they afforded ir grains of 
mild calcareous earth (carbonat of lime). This calcareous 
conftituent part of the chryfoberyl was, doubtleis, before 
contalnedinthe precipitate of 5 and, previous toitsfalling 
down, it was held in folution merely by the water, as it 
was then in the cauftic ftate, 

h) This fulphuric folution I now combined with the 
proportion of carbonated pot-afli requifite to the formation 
efalum*; which fhot > by degrees, into regular cryftals* 

* On the necefllty of poUaifoand its proportion in the formation 

alum, fee Hildebrand;' s paper in Nkholfotf* Journal^ vol. IV* 
page 4^— Tranfl* 
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Towards the end, however, a flight portion of filicems 
earth appeared, which, after ignition, was not more than 
2 1 grains* The weight of all the fulphat of alumine ob* 
tained amounted to 604 grains* 

/) This alum was again re-diflblved in boiling water, 
and afterwards decompofed by means of carbonat of pot- 
afhj at the heat of ebullition* After the precipitated 
earth had been wafhed, dried, and gently ignited, I digefled 
it with diftilled vinegar ; which being neutralized by 
cauffic ammoniac, the earth was again precipitated by this 
treatment, and again wafhed, deficcated, and heated to red- 
nefs* It proved now to be perfectly pure aluminous earthy 
weighing yrf grains. 

We may, therefore, infer, that the conftituent parts of 
the chryfobery], exhibited by this analyfis, conflft in the 
intndredy of 


Alumine * * * * 
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* * 
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i 

. From comparing the prefent analyiis of cbryfoberyl with 
the following decompofnion of cbryfolite, it is evident how 
greatly their respective conftituent parts differ, and con- 
fequently, how neceflary it was to feparatc them from each 
other, in the fyftematical arrangement of the fpecies of 
gems. 
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VII. 

EXAMINATION 

or 

CHRYSOLITE. 


TThe Chryfollu affords a Angular inftance of change in. 
names ; fince, at prefent, we fall the fame gem Topaz t 
winch the ancients underftood by the denomination Chry- 
f elite ; for it is evident, from the following words of Pliny, 
that the Topazlus of the ancients is not our modern Topaz j 
but, on the contrary, the Chryfolite of the prefent times : 
Ejus tot a ft mi lit u do ad porri fuccum dirigitur. EJl autem am 
plijjima \emmarum* Eadtm fda mbilmm Ihnam fentit : 
cetera Naxiis cotibus pdiuntur* Haec et ufu atteritur . 
Pliny KtPt. Nat, Lib. XXX VIL Cap, VXIL— The caufe 
of this change of name is fo much the more unaccounta- 
ble, as the denomination Chry foil thus (golden-ftone) 
undoubtedly more applies to the Topaz, which is of a 
golden* yellow colour, than to our Chryfolite, which is 
green. 

The more detailed external defeription of the Chryfolite , 
given by JVerner* with that degree of accuracy we are en- 


Bdrgmunnifthes Journal) ^dyear } 1790 , V d* z } page 54 * 
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titled to expert from fueh a m after, comprehends all > that* 
in the prefent ftate of our knowledge, can be faid on the 
natural hiftory of that ftone, refpedting its externa] cha- 
racters, and the marks by which it is to be diflinguiftied 
from the other fpecicsof ftones, with which it has been fooften 
confounded* Bur, on the othrrr hand, an accurate chemical 
analyfis, and hence aifo the knowledge of its proper place 
in the mineral ogi cal fyfterp, have, till now, been fo much 
the more wanting : a deficiency which I hope to remove, 
by now publi thing the experiments to which I have fub- 
jedted it. 

To remove all doubts, I previoufly mention that the 
Chryfolites anal y fed by me, as well as thofe from which 
Werner has dsawn up their external defeription, were 
bought by John Hawkins ^ Efq* in the Levant, on his 
travels for promoting the knowledge of Natural Hiftory, 
and were fent to me by him for that purpofe. 

The fpecific gravity of Chryfolites I have found to 
agree with the ftatement of Werner , namely, 3,34^* 


A. 

g) I took two hundred grains of rough chryfolite, and at 
fir ft bruifed them in the ft eel-mortar, and afterwards re- 
duced them to a fine powder by trituration with water in 
the flint grinding-dith. This powder, when dried by 
heat, 1 obferved had not increafed in weight* I poured 
upon it two ounces of pure cauftic lye, the alkaline contents 
of which amounted to one half of its weight, and evapo- 
rated the whole to drynefs in the filver-crucible, and ig- 
nited 
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nited it afterwards for thirty minutes. There remained a 
friable mafs, which, after cooling, was of^a du fity olive- 
green, 

£) When this mafs had been foftened with water, the 
folution affumed the fame colour, and a brown, undiffolved 
portion fell to the bottom, of a filmy appearance. The fo^- 
lution being faturated to excels with muriatic acid, and fuf- 
ficiently digefted, acquired a faffron -yellow colour : upon 
which it was diluted with water, and filtered. A pure 
filiceous earth then remained, which, after ignition, 
amounted to yaf- grains. 

c) The muriatic folution, when decompofcd in a boiling 
ft ate by mild vegetable alkali, prepared from tartar, afforded 
an abundant, light-brown-red precipitate, which, upon 
deficcatiofl, again entirely diflblved in muriatic acid, and by 
the affufion of cauftic ammoniac, formed a brown-red pre- 
cipitate; which was diredbly feparated by filtering, then 
walhed, and digefted with cauftic lye, while yet moift. 
However, only a finall portion feemed to difiblve by this 
treatment. 

d ) After the undifioived matter had been feparated from 
the alkaline folution (i), I fuper-fatti rated this iaft with 
muriatic acid, and added carbonated pot-alb, to r the purpofe 
of obtaining a precipitate. However, only a little earth 
feparated, which, when collected, and tried for alumine by 

, fulphuric acid % did not difiblve in It ; but, on clofer exarni- 
nation, proved to be filiceous earthy weighing 31 grains 
after ignition. 

e) The brown precipitate, which had been digefted with 
cauftic lixivium (r), when dry andh expofed to a red-heat, 
gave 38 grains in weight. It confided of a pure oxyd of 


tr on* 
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iron. The whole was attra£ted by the magnet. Upon 
being d Molded in muriatic acid, and again precipitated by 
pruffiat of pot-afli, it yielded 88 grains of very deep- 
coloured PrufEan r bluc, 


f) The muriated fluids after the ferruginous contents had 
been feparated from it hy ammoniac (c), gave v copious 
white and loofe earth > by adding carbonat of pci-afh* The 
mixture having been kept boiling for fame time* this earth 
was feparated by filtration, well wafhed, and dried* It 
amounted to 198 grains o f carbonated magnefia (mild mag- 
nefian earth), which I divided into two parts. One half of 
k was ftrongly ignited for the fpace of an hour, and left 
39f grains* which produced a bride ebullition upon the aC- 
fufion of fulphuric acid. The other half was introduced into 
dilute fulphuric acid,. It dire£lly afforded a dear folution, 
andpurefulphatof magnefia (Epfom fait), hy cryflallization. 


Note. It was by mere accident that, on the precipitation at (f) J 
no more ammoniac had been added than wasjufi necefFary to 
feparatc the oxyd of iron; fincc otherwife, in alt cafes, the 
magnefian earth is alfo precipitated by ammoniac , 


According to t)iis decompaction, the conftituent parts of 
the chryfolite fhould be in the hundred ? 


Ignited SUex 
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For a fecond analyfis of ehry folks I chofc poliihed fpe~ 
cimens, which, befides a pure tranfparency, poffeiTed alfo 
a brighter colour : whereas the crude chfyfolites, employed 
in the foregoing procefs, were in fome part; inclining to 
brown . As i intended, at the fame time, to learn whe- 
ther acids alone were capable of decomposing this Hone, 
without previous treatment with alkali, I made ufc 
of the fulphuric acid, according to the manner in which 
Marggraf has employed it for decompofing the Terpentine. 

a) 1 poured ten drachms of concentrated fulphuric acid* 
mixed with double that quantity of water, upon two hundred 
grains of molt finely-powdered chryfolite, placed in a re- 
tort, and abftracfed agai.i the fluid, in a moderate di killing 
heat, until the remainder in the retort appeared a dry mafs* 
The liquor which came over, emitted p .moderate fill- 
phureous fmelL When cold, 1 collected the mafs from the 
retort, the upper part of which I cut off, and lixiviated 
it with boiling water. The foliation exhibited a greenifh- 
colour, but fo faint as to be hardly perceptible, 

h) The undi Helved refidue was boiled a fecond time, m 
a'matrafs, with two drachms of concentrated fulphuric acid, 
and two ounces of water. After this it was again col- 
lected on the filter, walked with an abundance or 
boiling water, defecated, and heated to rednefs. It 
proved to be pure, white Jill e sous earthy weighing 78 
grains. 

c) Both the fulphuric faints o ns (a) and {£} were eva- 
* porated to drynefs in a noreelain-faucer. The refid ual 
i m.afs had a green ifh-grey tinge : it was firil gently heated 
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in a porcelain pot, during which operation it emitted ftrong 
fumes ; and after this it was thoroughly ignited in a brifk 
fire for the fpaee of one hour* 

d) The ignited mafs had then acquired a brick-red 
colour. It was levigated, lixiviated with hot water, and 
the red sxyd of iron, which it contained, was feparated by 
filtration, and fubjedled to ignition* This oxyd weighed 
39 grains : but as, in the prefect Hate, it was combined 
with a greater quantity of oxygen than when forming a 
conftituent part of the chryfolite, in order to free it from 
that excefs, it was immerfed in melted wax, in a frnall cru- 
cible 1 and, after the wax had been burnt off, the oxyd was 
kept for fome time longer in a low red-heat, the veflei be- 
ing then covered. Its red colour had now changed into a 
blackilh brown ; it was alfo readily attradfed by the 
magnet, and weiged 38 grains, 

e) After the colourlefs fulphated folution {d) had been 
evaporated for cryflallization, it yielded, to the laid drop, 
pure fulphnt of magnefia. This neutral fait being dif- 
folved, and decompofcd in the heat of ebullition by car- 
bonated pQt-afb, afforded 213 grains of white and ioofe 
magnefan earthy the weight of which, after an hour's ig- 
nition, was only 87 grains. 

From this fecond analyfis, which exceeds the foregoing 
in the accuracy of its refults, it appears that the conftituent 
parts of chryfolite, proportioned to each other in the 
hundred , are as follows: 
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Note. The rcafon why, in the prefent decompaction, there is a 
Cight cxeefs of weight in the fum of the conftituent part?, 
in head of the afaal lofs in moft other cafes, undoubtedly 
depends in the variable degrees of dr ynefs which thole 
ingredients acquire on ignition. 


In the quarries near Leutfckau^ in Hungary, we meet 
With a pale-green Terpentine, miked with grey, and crof- 
fed by tender veins of afbeftus, It ififo contains, copioully 
diffemhiated, refplencjcnt grains, of a high green colour, 
which, in fome parts of my fpeeimen, exhibit a rhomboid 
cryftallization. Born* and Ficktel f, who have igi ven a 
more circumftantial information refpeb/Hrtg this ftone, call 
thefe grains Chryfolite t Fkhtel, however, is uncertain 
whether they fhould not rather be confide red as Chry fop rate. 
But this conjecture is too little favoured by the external 
character Iftic marks j while, on the other hand, the minute- 
nefs of thefe grains, and the impossibility of feparacing them 
from the ftone, which lerves them fur a matrix, will not 
admit of a chemical examination, N ot w ithftand i ng this, 
their pretence in the Terpentine affords a gtognajlic argu- 
ment tor confidering them as chryfolite, fince the coo- 
flituent parts of each have been difeovered to be the fame, 

# % # 

A loofe ftony matter (racbt/I) y which is found near 
Moldauthein , in Bohemia, has like wife, for fome time pa ft, 
been held out to be chryfolite : but, op judging from the 


* CataL math, et rat Ton 7 de la collect, des Fofs. Tom, 1 * p. 69. 
f Mineralogy Berner k, v. d, Karpath^n > L Tin Wien, 179^ page 
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fpecimensj rough and polifhed, which I have feen at 
Prague , I cannot confider them as fuch ; becaufethe external 
appearance of the rough pieces, and efpecially the fine air- 
bubbles obfervable in the polifhed fpectmens, are rather an 
indication of a volcanic product. Herein I alfo find the 
opinion of Lindacker* to agree with mine. 


* See his Ren rag xur Gcfchichte der bohmifchen Chryfdithe : 
In den Samh phyftka!. Auffdtze befondcrs die h'obm. Nat urge* 
f chicht e betr eff end* 2 Band D ref den > 1792 . 
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VIII. 


EXAMINATION 


OF 


OLIVIN. 


o the various ft ones which were formerly con- 
fidered as a fubordinate fpecles, or rather variety of chryfo- 
lite, alio belongs the foffil known by the name of B&falticy 
or Volcanic Ghryfolite, 

On giving the external defcription of this ftone, to- 
gether with that of the true chryfolite, Werner has not only 
accompanied it with the moll inftmdlive obfervations, but 
like wife, from his oryRognoJUc inquiries, he has fhewn 
the neceffity of diftingui filing the bafaltk from true chryfo- 
Ike. Whence alfo he confiders the former as a diftindt 
fpecies, with the name Olivin^ taken from its colour. 

As it is the office of Cheiniftry to aflift the OrySlo- 
grnjlic Science* in the further improvement of its fyftem, by 


* By Oryifognojy^ Werner under (lands the fcientific knowledge 
or difcrimi nation of foffils from each other, confidered as fimplc, 
that is, not compounded aggregates of various different minerals: j 
, and thci t fcientific arrangement, or clarification^ into a regular fyftem, 
according to certain orders } ctajfes , genera y fpedes^ •varieties, 

; Tranfl. 
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communicating certain fa£ts relative to the conftituent 
parts of minerals, it is for the Chemift to examine whether > 
and how far, the conje&ures refpedling the eflential in- 
gredients in any foffil, inferred from its external properties, 
are founded in nature : and, confequemly, to determine 
with what propriety it had obtained the place previoufly 
given to it in the fyftem, on account of thole fuppofed con- 
fHtuent parts. 

For this reafoa I have thought it expedient to join the 
analyfis of the Olivin with that of Chryfolite, 


FIRST SECTION , 

k Analyfis of the Olivin ; from UnkcL 

% « 

To difcover the conflitucnt parts of Olivin, I fit ft chofe 
that from the R if alt of Unkeljlein \ in which rock it occurs 
in its perfect and undecay e 3 ftate, in pretty large clutters* 
of a thoroughly equal, pale leek-green colour, and without 
any admixture of extraneous matters. Its fpceific gravity 
was 3,265- 


A 

#) Two hundred grains of finely pulverized Olivin were 
covered wish two ounces of cauttic lye, the alkaline part of 
which coiiftituted half its weight. After the liquid had 
been evaporated, the dry mafs was ignited for half an hour. 

It 
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It aflumed a grey colour, and was then liquefied or foftened 
xvith water, and filtered. 

Upon faturation with muriatic acid, the alkaline 
lixivium let fall a white earth, which, being collected and 
dried, was boiled with fulphurie acid. But this earth did 
not impart any foreign taffe to the acid p and when this laft 
had again been decanted off, and fatu rated with mild alkali, 
it continued clear. Therefore the above earth was of the 
pure filiceous kind. When ignited, it weighed 49 grains. 

r) The afti-grey refidue, fepatated from the alkaline 
lye (tf), coagulated to a thicki£h brown mafs, upon the at- 
fufion of muriatic acid. After this coagulum had been 
diluted and digeffced with fufficient water, there remained 
a copious, light, flimy, and brown refidue, which, upon 
deficcatlon, weighed 152 grains. 

d) The muriatic folution, feparated from this refidue by 
filtration, was colourlefs. By the addition of mild alkali, 
prepared from tartar, it was decompofed with the affiftance 
of boiling heat, and 181 grains of a very white, loofe earth, 
were precipitated- 

e) When the brown refidue, mentioned at (c), after tri- 
turation, was digefted with muriatic acid, it diflolved into 
a yellow liquid, leaving, at lafb, filiceous earth behind, weigh- 
ing 43 grains after ignition. 

Note. It was undoubtedly this filiceous earth, fiill intimately 
united with the ferruginous part of the (tone, which in 
(c) prevented the muriatic acid from exerting its action on 
the oxyd of iron ' yet this tire urn fiance, at the fame time, 
furnifhed the means of exhibiting, free from iron, that por- 
tion of the earth which the acid had diiTolved. 
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f ) The ferruginous portion of the yellow muriatic 
folutioii [e) I precipitated by cauftic ammoniac. It was 
then collected and wafiied j and, while yet moift, boiled with 
cauftic lye. The lixivium was then again feparated by 
filtration, combined with muriatic acid to fiiper-faturation, 
and afterwards precipitated by carbonated alkali. Only a 
fmall portion of earth fell down, which, upon trial, proved 
to be JUiceouSy and weighed 4 grains, after it had been ex- 
pofed to a red-heat. The liquor remaining, after the pre- 
cipitation of the iron, was mixed with carbonat of pot-afti; 
but no further precipitation nor turbidnefs enfued, 

g) The ox yd of iron, that was again collected after the 
boiling with muriatic acid (/), was put into melted wax, 
in a fmall crucible, and heated to rednefs j after this 
laft had been burned off, it obeyed the magnet, and 
amounted to 25 grains, 

h) Upon the above 181 grains of earth (d) I poured 
dilute fulphuric acid j in which it difiblved with efFervef- 
cence. When the folution had been reduced within a 
fmall er compafs by evaporation, it depofited minute fpicular 
cryftals, confifting of grain of lelenite, the pure cal- 
careous earth of which is to be eftimated at | grain. 

i) The folution, on further evaporation, yielded pure 
fulphat of magnefia i which, being re-diftblved, and pre- 
cipitated at the temperature of boiling, by carbonat of pot- 
ato, depofited a very pure and loofe magnefan earthy whofe 
Vve ght, after ignition for an hour, amounted to 74 
grains. 

It follows, from tbefe operations, that the conflituent 
parts of the Oliyin from Unkel are, in the hundred y 
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Ignited Silex * , . b) 24I 



0 

f) * 


Magnefta . , /) 

Lime < * , h) 


■ • - 37 


0,2S 


Ignited Qxydoflron . ^) , . , . 12,50 


With the view of confirming thefe refults, I undertook 
another deco mpofit ion of the fame Olivin from UnkeL In 


in the fame manner as I did with the chryfolite, without 
previous ignition, in conjunction with alkali, 

a) I put tzvo hundred grains of moft finely pulverized 
olivin k^ a retort, pouring upon them ten drachms of ful- 
phiiric acid, together with a Efficient quantity of water j 
and again diftilled the liquid over to drynefs. Upon this 
I foftened the remaining grey-white mafs with hot water, 
and boiled afrefh the undifiblved earth,, feparated from the 
fluid, with 2 drachms, of fulphuric acid, and fufficient water. 
The liquid, filtered off from the refidue there left, was add- 
ed to the firft folution. , What remained was mere ftliceous 
earthy whofe weight, after ignition, amounted exactly 
to 1 00 grains. 


97,75 

Lofs . 2,25 
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this inftance I treated it immediately with fulphuric acid. 
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l) The fulphuric folution [a) left s upon evaporation, a 
grey ifti-oli vc-green faline mafs, which I evaporate d ft ill far- 
ther m a porcelain-crucible, urging it atlaftto a red-heat in a 
ftronger fire. The mafs retained at firft its whitilh colour, 
but at length it afFumed a pulverulent ftate, and turned 
brick-fed* When triturated, drenched with hot water, and 
filtered, it left a red ox yd of iron , which, after being treated 
with wax and ignited, weighed 24 grains. 

c) After the clear folution of ($) had been evaporated in 
o dor to crvftallize, it fhot wholly into fulphat of magnefia : 
but, when it was re-difiolved in a moderate proportion of 
water, fome cryftals of fulphated lime appeared, the quan- 
tity of which indicated one half grain of pure calcareous 
earth* Thefe laft having been feparated, the remaining fo- 
iution was decompofed, by means of carbonated pot-afh, in 
boiling heat. The magnefian earthy thus obtained, was pure, 
white, and loofe. When deficcated at a fome what raifed 
temperature, its weight amounted to l88|- grains; but it was 
reduced to only 77 grains, by ignition for the fpace of an 
hour. 


By this method of analyfmg, which, with regard to mag- 
nciian ftones, is not only the inoft commodious, but alfo 
indicates the refults with the great eft exactnefs, the con- 
stituent parts of the Olivin from Unkel were found to be, in 
the hundred^ as follows ; 


Si lex , , , a) 

Oxyd of Iron * h) 
Magnefia e) 

Lime , * , c) 


$0 

12 

38,50 

0,25 


* 00,75 
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Note, The fame obfervation applies to the agreement of this 
fnm with the weight of the fubfhmce employed, and the 
flight excefs, as has been already mentioned, at the end of 
the feecnd analyfis of chryfulite. 


SECOND SECTION 
Analijffis of the Olivin from KarUherg. 

The Olivin from the Bafalt of XJnkel^ employed in the 
foregoing examination, was, as has been mentioned, in its 
frcflt and unimpaired Hate : but as molt olivins fliew more 
or lefs evident marks of decay, it ft ill remained to enquire, 
whether, in thofe fpecies of olivin that are more difpoled to 
decay, any difference exifted in their conftituent parts* 
For this inveftigation I chofe the drum from the Bafalts of 
the Ear Is hr g y near Caffe /, in Heffta, I comminuted it 
coarfely, and waftied off with water the yellow iron-ochre 
that invefted its iarface and its chinks* It then con filled, 
for the moft part, of fmaller grains of a faint green ifti- 
yd low colour, but in part aifo of larger grains, vvhofe 
colour was a fomewhat frefher leek-green. In thefe latter 
I obferved black-grey particles, of a metallic lu ft re, im- 
bedded in, or concreted with, their fubftance, When I had 
ftrongly ignited fome of thefe upon charcoal, I found that 
the green ftony matter of the olivin had thereby become 
grey, dull, and opake ; while the diffeminated black-grey 
particles had fuffered no change. This fne wed, that they 
were not minute cryftals of horn-blende, but iron, and 
efpecially of the nature of the fpecular, or grey iron-ore, 
becaufe they were not attracted by the magnet, 

a) Up- 

I 
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Upon three hundred grains of this olivin, finely pul- 
verized > I poured 4 ounces of JTrrong fulphuric acid, together 
with 2 ounces of water, and again diftilled from it the 
fluid, which emitted a flight frnell refembling fufphureous 
acid, until the refidue became a dry mafs, The Jilictms 
earth , remaining after this mafs had been boiled with wa- 
ter, was a fecond time boiled with half an ounce of ful- 
phuric acid, and fufficicnt water. After this it was col- 
lated and ignited. It weighed 156 grains. 

£) In order to learn whether aluminous earth was one of 
the extracted conftituent parts, I took the third part of the 
whole of the fulphuric folution, and precipitated, by car- 
bonated pot-afh, at the degree of ebullition, all that it held 
in folution. The frelh precipitate had a dirty, bluifh 
colour; and I put it into caufHc lixivium, as icon as it was 
edulcorated, digerting it with the lye for fome time. The 
mixture was next diluted with more water ; the lye, fepa- 
rated from it by filtering, was fatu rated with muriatic acid ; 
and, afte r a fl ight 1 u per- fata ration , again combined with alkali. 

But this produced neither a precipitate nor muddinefs. 

c ) Being thus convinced of the total abfence of alumi- 
nous earth, I evaporated the remaining two-thirds of the 
fulphuric folution (£) to a dry fa line mafs, which I expofed 
to a ftxong red-heat In a crucible, for the purpofe of de- 
compofing the fulphat of iron which it contained. I then 
re-diflolved the ignited mafs in water, and fepa rated the red 
oxyd of Iron by filtration 5 which, by ignition with wax, ^ 
was rendered attra&ible by the magnet, and weighed, in 

that condition, 2 if grains. 

d) The folution, freed from the oxyd (s'), c ry ftallized by 
degrees into fulphat of magnefia. When this had again been I 
diffolved in a fmall quantitv of water, light, delicate* 

need- 
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needled cryilals of felcnite were left, the quantity of which 
hardly amounted to ^ of one grain, which indicates i- grain 
of pure calcareous earth , To the dhfolved fulphat of mag- 
nolia, corbonat of poi-afh was added in a boiling heat; and 
thus its magnefian earth was precipitated^ amounting, after 
ignition, to 75 £ grains. 

Whence the conftituent parts of the Hefftan olivin, and 
their reciprocal proportions in the ignited ftatc, confift, in 
the hundred) of 

Si/ex » 9 * * a ^ * 1 • > 5^ 

Magnefia . . • d) . . . • 37^75 

Oxyd of Iron , # c) . , . . 10,75 

Lime , * , * d) , , , - 0,12 

1 00,62 


# * * 

From thefe refill ts, it is plain that the olivin and ebryfu- 
lite are very nearly related to each other ; and, as the con- 
ftituent parts of each other are fo much the fame, and their 
refpective proportions not too diiTimilar, it feems to me 
proper that thefe two ftones lhould no longer be divided 
into two different fpecies ; but that the difference, deduced 
from their external characters, can only juftifv the fub- 
dividing them into two varieties of one fpecies* Moreover, 
fmee no greater difference appears to take place between 
them, than, perhaps, that by which the bafaltic horn-blende 
is diftinguifhed from the common, it follows, that the olivin 
might be entitled to claim its former denomination of 
bafaltic chryfolite* 

According to the habitudes of the chryfolite and olivin 
in the heat of the porcelain- furnace, (mentioned in the 

m 
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firft; EBay, n. 25, and 61-64), the former returned from th£ 
fire unaltered in form \ but the fecond appeared in concreted 
grains, which were cemented together by the heat with 
more or lefs force of adhefion* From this circumftance 
I was induced to repeat the experiment with the chryfolite ; 
with this difference, however, that I broke it into pieces of 
the fize of the grains of olivin, before I inclofed it in the 
charcoal* After thofe pieces had undergone the action of 
the fire, I found them, like ignited olivin, of an iron-black 
colour, opake, thinly glazed, and conglutinated. Yet both 
the glazing and concretion were fomewhat lefs in de*- 
gree than what took place in the Hejftan and Greenland 
elivins. 


t 
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CHEMICAL EXAMINATION 

OF vari6us 


SILVER -ORES 


* 


I\ T the time when Philofophical Chemiflry was yet in 
its infancy, and when it was not known how to decompofe 
natural bodies otherwife than by fire, with very few ex- 
ceptions, the knowledge of the conflituent parts of the bo- 
dies, belonging to the mineral kingdom, could not but be 
imperfect. Chcmifts were fatisfied with the products ob- 
tained in the dry way, as it is called, and either paid no at- 
tention at all to the other fubftances contained in thefe bo- 
il ies, or, confiding in groundlefs hypothefes, have fancied 
certain condiment parts, of which nothing could be dil- 
covered by the light kindled by Philofophical Chemiftry, 
the bafis of which is real facts. 

Only, while this latter was advancing in its progrefs, the 
learned began to perceive, and fer iouily to attend to this 
great deficiency of knowledge refpefling the fo/ill king- 
dom, as well as to the tottering foundation of the mineralo- 


* Read in the Royal Acad, of Scicnc. at Berlin. — See the 
Cotleff, of Germ . Treatifei of that Acad. Berlin, 1793 and 1794* 
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gical lyftetns thereon eftabli filed* Accordingly, this part 
of Natural Philofophy was enabled, by the laudable exer- 
tions of Schwab , Brandy CronJJddt , IV allenus^ Marggrafy 
S cheeky Bergmann , and feveral chemifts now living, to rife 
from obfeurity j and chemical mineralogy has now ob- 
tained the place, which is due to it among her filler 
fciences. 

Yet, all that has hitherto been done in this fcience, is 
nothing more than a fplendid beginning* Our acquaint- 
ance with the conflituent parts of fofiils is fiill confined 
within narrow limits. Not only are we kill ignorant of 
the compofition of a multitude of foffils ; but, even with 
r efpedl to th o fe, w i th w h i ch we a p p e ar to be a 1 read y ac q uai n ted , 
further confirmation is required : for nothing is more 
detrimental to the progrefs of a fcience, than to adopt er- 
rors as undoubted and long-eftabli filed truths \ to transfer 
them from one fyflem, and from one elementary treatife, 
into another, and to multiply them by conclufions which 
mu ft be as ground lefs as the premifes, from which they are 
inferred, are falfe. 

If, therefore, a fyftematical mineralogy, arranged accord- 
ing to the chemical conflituent parts, (which, as yet, has 
hardly been eftablifiied), is to be fupported by a more folid 
foundation, and brought nearer to perfection, it is neceflary 
that a long feries of fuccefilve analytical experiments fhould 
he made* But fince, for this purpofe, a found chemical 
knowledge, accompanied by patience, leifure, accuracy in 
management and obfervation, as well as a frequent facrifice 
of fcaree and coilly foffils, are required ; and fince thofe cir- 
cumftaaces do not ufually coincide, this branch of natural 
fcience cannot hope for a fpeedy and plentiful bar veil. It 
rrmft ftill, therefore, as hitherto, only look for detached and 
*>ccafional improvements. 

Among 


of various Silver- ores. i u 

Among the numerous preclusions of the foil'd kingdom, 
of which an exaS chemical knowledge is yet wanting, 
the genus of the filver-ores feemed to me to require, in a high 
degree, a re-ex ami nation and amendment* For this reafon 
I have fubjecled its chief fpecies to analytical treatment; 
the refuks of which are communicated in the following 
feSions. 


FIRST SECTION . 

Native Hornfilver? or Corneous Silver-ore. { Horn- 

erz), 

( V t trioti cc-muria ted Silver-ore^ by Rirwand) 

The Corneous is remarkable among the rarer ores of 
Jiher , not only from its rkhnefs, but alfo from the fubftance 
by which nature has mineralized that noble metal. 

The name Hornerz appears to be of a later date than our 
knowledge of that ore, fince feveral writers on metallurgy, 
of the 1 6 th century, have already mentioned it with the 
appellation of Glaferz ; for it is obvious, from the deferip- 
tions which thofe authors have given of it, that they did not 
mean our modern Glaferz^ namely, the fulphu rated filver- 
ore* Mattbefius *, noticing feveral of its varieties, calls 
them white y grey, yelkw , green glaferz ; and fays, u it is 
tranfparent like horn in a lan thorn , and fifes in the fame 
of a candled* — Fabric ius f mentions a liver-coloured filvcr- 
ore, which in lumps , viewed agatnfl the light , is obf curdy 


* Matthcfius Sarept, 15S5, Norimb* 
f Fabric ius dc rebus me tall* Ziirch, T566* 
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tranfparent like horn , and in fmall parts is entirely tranf* 
parent like ice/ 1 — From this it may reafonably he cor*- 
jedtured, that the glafsrz* of the ancients has, in kter time&j 
been erroneously confounded with our modem one, as this 
denomination is, indeed, more fulling the hornerz, or cor- 
neous filver-ore, than fdver, mineralized by fulphur ; and, 
on the other hand, no reafon can be found for giving that 
name to the latter. 

During the 1 6 th century, in which the Saxon and Bo- 
hemian mines yielded vaft trea lures, the revenues a riling 
from this filver-ore often amounted to feveral hundred 
marks (8 ounces each) : but, in the progrefs of time, it be- 
came {career and lefs known, until the celebrated Saxon 
mailer of the mines, Mr, Palfi of Chain , difeovered it, 
as it were, anew, and gave it the name Horner z, becaufe 
refembling the factitious horn-fiver (niuriat of filver.) 

It occurred formerly at Joachimsthaf Annaberg , Schnse- 
herg , Freiberg , and in g reate ft quantities at Johann- 
Georgenjladu At prefect, it is alfo found in 
the Altaic mountains in Siberia; and, acco 
like wife in the province of Gua manga in 
with the native filver. 

With refpefl to external form, I have mi 
lowing varieties of the corneous filver-ore, 

i) M a five (Derbe). As fuch it lias been worked, in the 
times of its abundance, in the above-mentioned Bohemian and 
Saxon mines, copioufiy, and feme times in pieces of upwards of 
an hundred marks in weight. There may yet be feen, in the 
electoral-mineral cabinet, at Drejden y apiece of that kind, cut 
in a cubical form, weighing feveral pounds ; and alfo afmaller 

one, 


feme mines of 
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one, which has fome imprefllons of ftamps. Both thefe 
ores are probably remnants of that century, which have 
been fortunately faved. The colour of this corneous-ore 
is a dirty brown, though its proper hue feems to be the 
pearl-grey 5 and the brown tinge to arife from the inter- 
fperfed iron-ochre. It is foft \ and may, like wax, be cut^ 
with the knife into thin chips j is poUeffcd of a waxen glofs, 
and tranfparent on the edges and thin places. 

2) In lamellar pieces ( fchaalig )* incumbent on meager 
quarz, in the form of a cruft ; from the Schlangenberge, 

3) In ftill thinner layers, in part only incruftiug, 
(angtjlogen^ or lying fiiperficially), at times accompanied 
by native gold, or alfo by leadjpar* or fpathofe lead-ore? 
from the fame place. 

4) Cry ft alii zed in minute regular cubes, of a pearl-grey 
colour j from Johann - Georgenjfadt. 

5) In fine feales , or flakes* of a whitilh colour. In this 
manner the corneous filver-ore, even now, fometimes go 
curs at Johann-Georgenftadt* upon brown iron-ochre 
Eifen hr dune) 

6) In an earthy form, mingled with argil. This is the 
genuine butter -milch Jilver ( argil lcMiuiriated filver-ore) of the 
former mhieralogifts, and which Celtbeim * has deferibed. 
The fpecimen which I have fecn was dug up in the year 
1617, on the old St. George mountain, at Andreajberg, and 
is now p refer ved at Berlin, in the royal department of the 


# CrelVs German edition of Kir r U?an'$ Mineralogy. Berlin, 
1765, page aSi, feejq. in the notes. 
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mines. It conftfts of an aetitiCy kidney-formed nodule of 
calcareous fparj the cavity of which is filled with this 
butter-milch fdver % in the form of a deficcated earth* ex* 
ternally of a flate-blue, hut of a brownifh white, on the 
recent fradturc ; with which ore, likewife, the outer Tides 
of the fpec iinen are for the moft par t coated. 

7) In grey lime-ftone, hut imperceptible to the eye ; from 
Annaberg^ in Lower Auftria, This I aft is the foffil men- 
tioned by Jufti*) under the name of alkaline filver-Qre* 


& # # 

The following are the principal chemical refearches that 
have been made into the corneous filver-ore* as well as its 
effential ingredients, and are communicated to the fcientific 
public, 

1) That of Lcmmer f * mafter of the mines in Saxony, 
who has alfo given the beft information refpecting the 
hiftory and external properties of this mineral. This au- 
thor eft 1 mates the argentine portion of this ore, when in 
pure ftate, at 28 per cent . 5 but the vblefc-ore of this kind he 
luppofes to contain alfo a portion of alkalized fulphur, 

2) WoulfeX is of opinion, that he has difeovered, in the 
corneous filver-ore, befides the muriatic acid, the fulphuric, 
as a mineralizing medium. It is upon the authority of this 
ftatement of Wculfe that »Kirwan y Bergmann , and other 
miner ahgifisy after t, that the filver is mineralized in the cor- 


# J u fth Cbemifche Scbriften. I. Til, 

*T Abhandh <vom* Hornerz, von trimmer , Leipzig, 1776, 

J Experiments on the mixture of fome minerals. 

neous 
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heour-ore by the fulphuric as well as by the muriatic 
acid. 


3, Sage*j of Paris , has examined the corneous filver- 
ore from Peru \ and ftates the maximum contained of filver, 
in the hundred , to be from 70 to 74, He adds, that the 
metal is mineralized by muriatic acid 3 and, befides, com- 
bined with a peculiar fattifh matter, 

4) Laxmann f, of Peterfiurgy on the contrary, main- 
tains, that no muriatic acid is contained either in the Si- 
berian or Saxon corneous filver- ore 5 and that in it the me- 
tal is mineralized by fulphur, in the fame manner as in the 
glaferz, viz. the vitreous or fulphurated filver-ore. 

On eonfiderihg this difcordance among the learned, re- 
fpedtingthe nature of the fubftance which mineralizes the fil- 
ver in the corneous-ore, I think that it will not be fuperfluous 
if, to the enquiries of thefe chemiils, I add the experiments 
which I had the opportunity of making with feverai varie- 
ties of this filver-ore. 


A. 

The above-mentioned maffive corneous Jthir^re^ from the 
larger fpecimen in the Electoral collection at Drefden, was 
the principal fubjedt of my analyfis, a fufficient quantity of 
it having been given me for that purpofe with the greateft 
liberality. 


* Analyfe Cium. et. concord, des trois regnes* Paris, 

4 Nov. Comment. Acad. Scient, Pctrop* 17 74, 

12 s) If 
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) If the artificial hcrn-filver (muriat of filver), be melted 
by itfelf on the fpoon before the blow-pipe, it foon and 
readily fufes into a globule ; and, when combined with mi- 
neral alkali, the filver is immediately reduced. But the 
native corneous lilver-ore does not melt fo eafily ; it rather 
runs into the confidence of pap, and at the fame time fe- 
parate metallic grains tranfude. Its redu£tion, by means 
of foda, is fomewhat more difficult than that of the artificial 
horn-filver, and the reafon of this difference depends on the 
portion of iron contained in this ore. 

Upon two hundred grains of the corneous filver-ore 
I poured three times their weight of pure nitric acid; bu-t 
no aftion took place, either in the cold or in the heat of 
boiling ; only a fubtle brown-red iron-ochre was feparated, 
which, being wafhed off from the remaining ore, and dried, 
amounted to 4 grains. Cauftic ammoniac, added to the 
nitric acid employed, precipitated 5 grains more of iron. 
When it was afterwards mixed with muriatic acid, only a 
pale milky colour was produced, but no real corneous filver- 
ore depofited. It followed from this, that neither any free 
native filver, nor any portion of it mineralized by fulphur, 
had been contained in that ore. The horn-filver, after 
treatment with nitric acid, was reduced by twice its 
weight of fait of tartar, and yielded 133 grains of regulinc 
filver. t 

c ) lit. For the purpofe of finding out, more accurately, 
its conftituent parts, I mixed 200 grains with 600 grains 
of the pureft alkali prepared from tartar, and brought the mix- 
ture into the flatc of fuiion in a glafs retort, applying the nc- 
ceflary degree of heat. After refrigeration, I broke off the 
upper half of the retort, foftened the fufed mats, which was 
of a light-brown colour, with hot diftilled water, filtered the 
whole, and edulcorated the reiidue. 
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2 dly. This refid ue was then diflolved in nitric acid. 
The lolutlon acquired a brown tinge, and the feum floating 
upon the liquor afiumed the colour of bricks. When the 
argent eoys parts were completely difTblved, there remained 
8 ^ grains of a brown-red powder, which imparted a golden 
yellow colour to the aqua regia, with which it was di|effed, 
and lei c a white refidue behind. This hill confided of 
horn-filvcr, mingled with a flight portion of the gangue^ or 
matrix of the ore, and afforded, on reduction, 2 grains more 
of fiver t Cauftic ammoniac precipitated from the yellow 

folution 7 grains of oxyded iron, 

3dly. The nitric folution of the filver was precipitated by 
common fait; and the muriatof filver thus obtained weighed, 
after reduction by means of foda, 134^- grains of regulirie 
filver. 

4thly. The fluid, left after the reparation oft hebormfilver, 
had a pale-yellow colour, owing to a portion of iron 
which, precipitated by pure ammoniac, weighed 3 grains, 

5thly After this, I proceeded to examine tfie faline mafs, 
difl’olved indiftilled water, and feparated from the filver, af- 
ter the corneous-ore had been fufed with pure alkali (/). 
On faturating this mafs with d iff i lied vinegar, the folution 
was rendered turbid, and a loofe white earth depofited, 
which, collected and dried, amounted to grains of argil- 
laceous earth , 

6thly* The argil being feparated, the folution was reduced 
to a dry fait by evaporation, and the alkphol, affiifed upon 
it, took up the acetite of pot-afh. The neutral fait, which 
was left behind by this procefs, and which confifted of the 
mineralizing muriatic acid and the alkali employed, I diU 

1 3 folved 
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folved In water* and obtained from it* by repeated evapo* 
ration and cryftallization, 117I grains of muriat of foUafh* 

ythly. In order to learn whether and in what proportion 


as one of the conftituent parts of the corneous filvcr-ore t 
were really prefent in it* I again diflblved that fait in diftilled 
water* and dropped into it liquid muriat of barytes* The 
mixture became turbid* exhibiting that appearance w'hich 


acid, I continued to add the barytes* until no more turbid- 
nefs appeared. The weight of the precipitate thus obtained 
was 3 grains : but, as in thefe three grains of fulphated 
barytes the acid cannot properly be efti mated to be more 
than half a grain* I think this quantity is too trifling to be 
confidered as one of the elTential condiment parts of the 
corneous filver-ore, But if that half grain of fulphurie 
acid be eftimated equal to if grain of fulphat of pot-alb* 
and be fubtradied from the above 117J grain of digelfive 
fait* or muriat of pot-afh, there will remain of the latter 
only 1x6 grains* in which the concentrated muriatic acid 
amounts to 42 grains. Therefore* 

One hundred part£ of this corneous-ore contain 


ulphuric acid * which by forne writers has been mentioned 


indicates the prefence of only a flight quantity of fulphurie 


Silver t * 
Muriatic acid 
Oxyd of iron 
Jrgil * . 


67,75 


21 

6 

3,75 

0,25 


Sulphuric acid 


9 6 >75 
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B, 

I I ike wife examined the corneous fiver-ore found in the 
Schlangenberge, One hundred grains of it, mixed with 300 
of foda, were fufed in a final 1 retort , and, after the faiine 
contents of this mafs had been diffolved in hot Water, the 
remaining ftiver was diffolved in nitric acid, 1 then fully 
faturated with muriatic acid the aqueous alkaline folution, 
which contained the common or culinary fait, formed by the 
muriatic acid of that ore, and put it to the teft with muriat 
of barytes. The portion of fulphat of barytes, thus gene* 
Jierated, was as insignificant as that from the Saxon cor- 
neous-ore ; fo that alfo, in this cafe, the fulphuric acid may 
be confidered only as an accidental conftituent part. 

To the nitric folution of the fiiver I added common fait i 
and thus I produced again the muriat of filver, which 
weighed gif grains, and afforded 68 grains of fiver , re- 
duced to the reguline If ate. What was wanting to make 
up the firlf hundred grains of the corneous-ore, confiftedof 
ferruginous ochre and quarzofe matrix. 

Hence It is obvious, that the Siberian corneous filver-ore 
here examined, almoft perfedtiy agrees with the preceding 
Saxon one in its exterior charadfers, as well as in the con* 
Jlituent parts, 

'# 

a 

The experiments made with the argilJo-muriatcd filver- 
ore (butter-milch fiver defer lbed before (page 1 13), are the 
following : 

Ignited by itfelf upon charcoal before the blow-pipe, 
it feebly con glut mated together, at the fame time that mi- 

1 4 nuts 
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nute globules of metallic filver were oozing through the 
mafs, * When fufed with glafs of borax, it difiolved into z 
clear, light-green, vitreous globule, and yielded a button of 
pure fine filver. 

b) Upon 35 grains of that ore I poured nitric acid, and 
made it Boil. Neither effervefcence nor red vapours ap- 
peared ; as, upon the whole, the acid feemed to attack it but 
weakly. The refiduum afTumcd the form of a precipitate, 
refembling a chccfy coagulum. When the acid, then 
tinged of a faint blue, was ftp a rated through a filter, it ad- 
mitted of combination with common fait, without being 
rendered turbid, or yielding any precipitate. By the ad- 
dition of corbonat of ammoniac to excels, argillaceous earth 
was thrown down, and the liquor appeared of a rather deep 
blue. But, after it had been fuper-faturated with ful- 
phurlc acid, and iron immerfed into it, it depofited a 
thin coppery cruft, 

The drftd refidue weighed 30 grains. It was extracted 
by repeatedly pouring upon it cauftic, or pure ammoniac, 
agitating it frequently. Nitric acid being added to a few 
drops of it, fome horn-filvcr immediately precipitated* 
The whole of this folution, when evaporated by a gentle 
heat, dried up to crystalline flexible membranes of a pearl- 
grey, which tarnifhed into blue by expofure to air; and, 
when gently melted in a final! filver-cup, ran into a waxy 
fubftance. The weight of this fufed muriat of filver 
amounted to zof grains. 


When the argil, that was left behind after the extraction 
of the "horn-filver by ammoniac, was melted with foda, it 
frill afforded ahead of filver of | of a grain. As this is equal to 
one grain of muriat of filver, the above 36 grains of this 

fofiil 
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foil)! contained u| grains of muriated, or 8f of metallic 
filver, and 2f grains of concentrated muriatic acid. 

Hence one hundred parts of the argillo-muriated filver 
ore contain, 

Silver - * . . * • t * * 24,64 

Muriatic acid . + 8,28 

4 rgih with a flight trace of copper . 67,08 


JOO 

It is owing to the argil contained in this ore that it does 
pot affume the fame appearance when heated on charcoal 
sis the common horn-filver, but that the metal tranfudes 
in the reguline ftate in fmall globules ; for as that earth 
deprives the muriated filver of its acid when heated, the 
filver is enabled to affume the metallic ftate. And it is on 
this account that the fame phenomenon took place when I 
mingled artificial horn-filver with argillaceous earth, and 
fubje£led it to ignition upon a piece of r charcoal, with the 
affi fiance of the blow -pipe, 

D. 

With the vjew of inveftigating the nature of the filver ~ 
sre^ called alkaline by JuJli , I difTolved me ounce of it in 
pure nitric acid, and mixed the filtered folution with mu- 
riatic add* It, indeed, turned fomewhat opaline ; but no 
muriat of filver was feparated by this' procefs, nor 
was there any reguline filver precipitated upon ini- 
mcrfing into it a fmall lamina of copper. Finding, these- 
fore, that the portion of filver contained in the lime-ftone 
, could not be difcovered in the nitric folution, I fearched for 
it in the brown muddy refidue of the filtered folution. This 

emit* 


. 
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emitted an cm pyre u mat ic fmdl on being gently ignited, 
weighed afterwards 2 grains, and yielded with pure alkali 
a bead of fine filyer, Hence it is probable, that in this 
fofiil the filver is combined with muriatic add ^and, reckon- 
ing upon this reful t, the quantity of miniated filver which 
it feems to contain, may be eflimated at from &ne and a 
half to two ounces in hundred pounds, *J u ft l boafted of 
a method of ex trading the filver from that mineral, known 
to himfelf alone 5 as, when treated by any of the ufual pro- 
defies, this metal could never be procured from it. 


As filver, notwithftanding its great affinity with muriatic 
*acid, enters into no combination with it while in the perfect 
rcguline ftate $ and fince that metal, as far as we know, is 
never found in the bowels of the earth in an oxyded ftate, 
it is difficult to afeertain the operation of nature in pro- 
ducing the corneous -ore, Bergmann ** was of opinion, 
that IVoulfe had folved that doubt by after ting, that in tfie 
above -mentioned ore he had traced the fuiphuric acid, be- 
fides the muriatic : for filver unites readily with fulphtir 1 
and, fince fulphu rated filver not un frequently undergoes a 
dceompofition, more efpeciajly when, as in this cafe may be 
conjectured from the prefence of ferruginous ochre, fome 
pyrites difpofed to difintegration intervenes, the fulphur 
pafies over into the flate of a free acid, and forms fulphat of 
filver. If now muriatic acid interferes, it will, by virtue of 
its greater affinity to filver, decompofe the fulphat, and 
i ml e ad of it form corneous-ore. 


* Torb. B^rgmann on the generation of natural corneous, or mu- 
riated metals. ' CreW s Ghemfcbe Annalm % 1 7S4. Number 4, page 
377 * 
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Of that corneous filver-ore which is found in regular cu- 
bic cryftals, Bergmann had already conjectured that it might 
be confidered as pure, and free from all fulphuric acid. 
He alfo wi fired to convert this conjecture of his into an 
eftablifhed truth* by duly examining that fofli I \fir y as he very 
juftly fays, it is better to jacrtfee fuck a fpecimen y farce as it 
yet isj to invtjHgation y rather than to deprive the f deuces of a 
means of enlarging our knowledge by preferring it. 

The wifh of the immortal Bergmann is in fome degree 
aecomplifhed* and his conjecture* for the moft part* con- 
firmed by the prefent enquiry ; with the unimportant 
difference* however, that, inftead of cryftallizcd corneous- 
ore, I have employed ^ fpecimen of that which occurs in 
lumps, or majfive , 

In order to comprehend how nature can generate the 
corneous fdver^ore, without the mterpoiidon of fulphur or 
fulphuric acid* we may receive fome light from the fol- 
lowing intelligence* taken from a letter of Prouf y in 
BoziePs Journal de Phyjtque , It is there Hated, that the 
coined filver of the Spanifh fhip San Pedro d’Alcantara, that 
was wrecked on the coaft of Portugal, became coated with 
a blackifh cruft of f 8 of an inch thicknefs* during the fhort 
time before it was recovered from the fea, This cruft 
broke off in feales, and was a true muriat of filver. More- 
over* Pallas % relates, that he has foundon the Jaik, in Siberia* 
feveral old T artarian filver coins, which in that tra £t of faline 
}and were converted into true muriat of filver* fome 
throughout their whole mafs* and others on the furfacc 
only. 


* Nvrdifcbe Bejtraege, III. VoL 
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Prom this knowledge of ihe conftkuent parts of the cor- 
neous-ore, art is enabled to imitate nature pretty nearly. 
If muriat of ftlver be made to fufe uniformly at a moderate 
heat, an artificial corneous-ore is produced, which may be 
made more fimilar to the natural one by adding, before the 
fufion, a proportional quantity of iron-ochre* And if mu- 
riated ftlver be diffolved in cauftic ammoniac, and the fluid 
evaporated in a gentle warmth, the horn-filver remains in 
final! glittering feales, refembling thofe with which the na- 
tive corneous-ore Is found in part covered. But, if this 
folution be left to fpontaneous exhalation in the air, the 
horn-filver will (bine times fhoot into folid regular cryftals* 
of the fame appearance with the cubic crvftals of the cor- 
neous-ore* 


The principal chatafter by which this beautiful genus of 
fdver-ores is externally dill uiguifhed from others, con fills in 
a peculiar red colour, on account of which it is fubdivided 
into two fpecies, the lights and the deep -red ft 1 ver-ore. 


net red ; that of the fecond inclines more or lefs to a fteel- 
grey, but the rharadleriftic crimfon tint is foon made to 
ap p ■- a r In - fc rap i n g or r ubb i ng the ore * T h e d e ep- red ft 1 - 
ver-ore is ufually opakc - t the light- red, on the contrary, 
is in various degrees tranlparent. 

With refpedt to external form, the red fil ver-ore is 
found majfive y diffe minuted^ inve fling or fuper fiend, dendritic j 
and at times regularly cryftallized* Its cryftals ufually 
poffefs the form of hexahedral columns, without any pointed 


SECOND SECTION . 


Red Silver- ore ( Roihgultigerz ). 


The colour of the fir ft varies from a bright ruby to a gar- 1 


ter- 
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termination, or ending in trihedral or hexahedral pyramids* 
The light-red ore alfo occurs in fix~fided pyramids. 

The denomination of Rofhguhig^ or Ret he gulpges Erz y 
given by the older German miners to this genus of filver- 
orcs, was intended to fignify that it contained a portion of 
that noble metal, and thus to diftinguilh it from other ores, 
which refemble it in form and colour \ but, with refpeft to 
their argcntcous contents, are deaf {unguhig), or of no 
value 5 inftances'of which are afforded by the native red 
fulphuret of arfenic, red-blende, and garnet. In procefs 
of time, this appellation has degenerated into Roth gulden ^ 
by which the unexperienced might be milled to fulpe£l in 
this ore fomc portion of gold. 

Concerning its condiment parts, it is the common opi- 
nion and doctrine, that the filvcr is mineralized in it by 
arfenic , as well as by fulphur. Thefe three, fiver y fulphur y 
and arfenic , are in all elementary books of mineralogy, and 
by all authors, ftated as the conftituent parts of this ore, to 
which fome add only a portion of iron. Among thole 
writers which, in chemical mineralogy y are reckoned claffical, 
Henckel feems to be the fir ft who mentions arfenic as one 
of the chief conftituent parts of the red ftlverore, when he 
fays, “ The high -red ore y heftdes fiber y ccnf/h merely of 
arfenic ^ the deep-red contains fulphur alfod* After him, 
IVallerhu introduces it by the name u Argentum arfenic 6 
it fulphur e miner all fatumT Crmjhdt adopts this ftate- 

ment, adding only fomc ferruginous ingredient. Berg- 
mann , likewife, is of the fame opinion, m his Scia - 
graphia *, calling it ct Argentum cum arfenico fulphur e 


'* Torb. B erg m a nil) Sciagraph ia regni mineralis. Lips, et 
Drefd. jjSs, page og. 
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miner a Ufa turn and, in his differtation de Arfmico % y hd 
fays, w Arfenicum cum argento fulphurato miner am argenti 
rubram conficit — and at the fame time he ftates their pro j 
portion to be, of fiver 6o 3 of arfenic 25* and of fulphur 
13 f. It was on the authority of thefe eminently learned 
men that all the other writers have received the above- 
mentioned component principles of this ore as unquefiion- 
able faffs, and have transferred them into their works. 

Yet, upon the whole, arfenic is not fo general a minera- 
lizer as has been hitherto fuppofed. Hence all the hype- 
thefes grounded on its pretended prefence, and according to 
which arfenic was confidered as a principle necefTary to the 
generation or maturation of metals, efpecially filver, can no 
longer fubfift. This fuppofition, which has never before 
been queftioned, that mo ft genera of filver-ores contain 
arfenic, has occafioned the prize queJHon of the Royal Aca- 
demy of Sciences at Berlin , 1773, u To what purpofes does 
cc Nature employ the arfenic contained in metallic ores ? 
u Can it be proved , by experience , that it effectually ferves 
“ to bring the metals to maturity ? And if fty in what man- 
u ner y and how far is this effected ? 5J — However truly Mr. 
Monnety whofe paper has been honoured with the prize, has 
demonllrated that arfenic has no effential fhare in the ge- 
neration of metals, he might as well have deduced his de- 
mon!! ration in the fnorteft and moft folid way, a priori 
from the non-ex iftence of arfenic in the red and white filver- 
ores, and in the grey copper-ore ( F abler % ) abounding in 
ftlver — "(far thele the above Academy fee ms principally to 
have had in view on making their queftion) — had he con- 
vinced himlelf of the falfehood of the preimfes by a previous 
enquiry duly inftituted. 


* Ejus’d. Opufcnl. Phys. et Cham. VoL II. page 29** 

f Iw. dr. page 303. 
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It is probable the rcd-arfenie, which externally refembles 
the deep -red filver-ore, and, according to HenckeSs tefti* 
mony, ufed to be called unripe red Jiher-sre^ has fir ft fug- 
gefted the idea of the pretence of arfenic in thofe ores of 
filler* 

After this digreftion, 1 now proceed to the chemical 
analyfis itfelft This, however, was particularly performed 
with the light-red filver-ore, of which I had an opportu- 
nity of felecting, for my repeated experiments, a fufEcient 
number of fragments, pure and free from extraneous mat- 
ter, from the mines of the Upper-harz^ and thofe of Saxony* 


A . 

a) Upon five hundred grains of bright, cry ftal line, red 
Elver-ore, from the pit Caiharhia Nmfung , at Andreajberg, 
moft finely pulverized, I poured fix times their quantity of 
a mixture of equal parts of nitric acid of 1,350 fpecifi 
grav. and diftilled water. The phial was kept for feveral 
hours in a low digeftlng heat, fo that the agency of the 
acid could be but moderate. I then diluted the fohition 
with water j taufed it to boil and, after the refiduum had 
fubfided to the bottom, I decanted the clear folutioru 
Upon the remaining pulverulent ore, a quantity of nitric 
acid and water, equal to the preceding, was again affufed; 

1 and, in the lame manner, proceeded with as at fir ft* The 
ore appeared now to have been effectually decompofed ; 
and for this reafon the fclutions, together with the re- 
fiduutn, were put on the filter, and the latter properly 
, waftied. 

The filtered nitric folutionhad no colour at all, having 
■ been very much diluted by the water by which the refidue 

had 
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had been edulcorated. I fubjected it to evaporation to one? 
eighth part, and found the bottom of the evaporating glafe* 
reffel, after cooling, covered with copious, finely -grained* 
tcfplendent, and heavy cryfials of a grey-white* To af- 
certain their nature, I procured, by a feparate procefs, a 
quantity of a folution of the fame red filver-ore, fufficient for 
this enquiry, and found that they were fulphat of fiber. 
Being affiired of this, I diffolvcd that fulphat by a proportion- 
ate quantity of water, aflifted by heat, added it again to the 
nitric folution, and combined this laft with muriatic acid, as 
long as any iriurkt of filver would precipitate j which, when 
collected, edulcorated, and dried, was found to weigh 
39 1 1 grains. 

r) The fluid, from which the horn-filvef had been thus « 
feparated, was then reduced to a fmaller bulk, by d filiation 
from a retort* This concentrated fluid became turbid, and 
left another grain of muriated filver on the filter. At this 
ime it contained no other foreign fubftance, except a con- 
fiderablc portion of fulphuric acid* 

d) What remained undifTolved by the nitric acid, confifted 
of an aih-grey, pretty loofe, or flocculent powder, of 202 j 
grains in weight* When this had been gently digefted for j 
half an hour, with a mixture of 5 parts of muriatic acid, 4 
mixed with I part of the nitric, and then diluted with 
half its quantity of water, there remained, after filtering, J 
careful edul corat ion, and drying, 65 grains ; which were | 
the fulphureous contents of the ore* When this refidue 1 
had been gently heated, the fulphur deflagrated, leaving J 

grains of muriated filver behind* This fulphur , there- 

fore, confifted of 58A grains* 

e) After the filtered folution had been evaporated in 
paj-t, it was poured into a large quantity of water* By this 
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management, a white precipitate immediately enfued, 
which being feparated by the filter, edulcorated, and dried, 
and Jaflly heated in a porcelain cup, gave 133 grains in 
weight. But I could not find the lead trace of arfenic iu 
it, though I had 1 objected it to all the trials deemed proper 
for difeovering its prefence. On the contrary, it was m an ife ft, 
that this precipitate wholly con filled of oxyd of antimony 
quite of the fame nature with that which is produced when 
muriatic folutions of antimony are precipitated by water. 
On expofing it to heat, a fmall portion o^moifture Hill 
evaporated, attended with a muriatic finell, which was 
hardly perceptible. When again put on a teft, and mingled 
with a third part of charcoal dull, the coaly powder was 
Howdy confumed, by burning, without any a r fen i cal finell, 
and left behind it the metallic oxyd, poffeffed of a grey 
colour, and partly blended, partly covered with a quantity 
of fine, grey-white, Alining, acicular cry Ha Is, or the flowers 
of antimony, as they arc called. But when it was fufed in 
a covered crucible with tartar and powdered charcoal, it 
was completely revived into re gull ne antimony , which being 
blown off with the bellows, a bead of fiver was left, weighing 
half a grain. 

f) The liquor alfo, from which the anti menial oxyd was 
feparated, contained free fulphuric add. On this account 
I put it into a retort, together with the nitric acid, from 
which the (liver had been precipitated in the flate of horn- 
filver, by means of muriatic acid, and continued the diflil^ 
lation u*til, at this temperature, nothing more would pafs 
over y but, on railing the heat, thick white vapours had 
begun to rife* The fluid left behind in the retort was 
found, upon trial, to be concentrated fulphuric acid . Upon 
diluting this laft with water, and fubfequent aftuiion of 
muriated barytes, the fulphat of barytes from thence pro- 
duced, 


130 IX. Chemical Examination _ 

duced, amounted, after edul coration and deficcation, to iy4 
grains. 

Confcqudritly, the confUtuent parts difeovered by thefe 
refearches, are, jilvet\ antimony y fulphur 7 and fulphuric acid. 
It remained yet to inveiUgate, what are the proportions 
and the manner of combination of thefe principles, which 
constitute the red filver-ore. 

Firjl, concerning the quantity of filver contained in this 
ore here examined, the muriat of filver {b) together with 
ihofe portions that were left behind on the deflagration of 
the fulphur (d) y and the concentration of the fluid from 
which the former had been feparated (?), amounted, in the 
whole, to 399 grains, Thefe being reduced, (including the 
one half grain obtained on driving off the antimony) , 
yielded 300 grains of pure Giver, This ftatement alfo per- 
fectly agreed with the refult of another experiment, which* 
by way of collateral proof, I performed In the dry way : 
for having, w ith this view, divided one docimajlic centner of 
that ore into two parts, and carefully refined each of them 
on the cupel, inclofed in four times their weight of ham- 
mered lead, I recovered in each cupel a bead of fine filver 
of 30 pounds weight, 

I endeavoured to afeertasn, by the following counter- 
experiments, the metallic portion of the &xyd of antimony ; 
which, after deducting, by guefs, one graij^ for the half 
grain of filver which was contained in the ore, amounted 
to 132 grains. Upon one hundred grains of pure regulinc 
antimony I poured four parts of muriatic acid; and, when 
warmed, I continued dropping nitric acid into this fluid, until 
all the metal wasdiflblved. After the folution had been con- 
centrated by gentle evaporation, I added water to precipitate 

the diffolved metal. The precipitate thus obtained, after 

1 lixi- 
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lixiviating the faline parts, and deficcatiort, weighed 130 
grains. Hence the above 132 grains are equal to loif 
grains of metallic antimony. 

With regard to the fulphur ic acif it may he doubted, whe- 
ther the acid heredifeovered, had really previoufly exifbd as 
fuch in the redfilver-ore, forming, with the metal, fulphatofiil- 
ver jor whether that acid ought not rather to beconfidered as 
a product, arifing from the oxygenation of the fulphur, while 
the ore was diffolving in nitric acid. But even the external 
properties of that ore, efpecially its tranfparence, and the 
abfence of metallic lull re, will fufficiently prove, that the 
latter is not the cafe: for, with regard to the minerali- 

zation* ores may be conveniently divided into two claffes. 
The firjl comprehends the true ores in the ftrict fenfe ; that 
is, thofe only in which the metallic portion Is either in the 
perfedf, or very nearly perfect, reguline ftate, and wliofe 
mineralizer is fulphur, A metallic Juftre, and abfolute opa- 
city, are effential properties of fulphurated ores of this 
kind, T o the fecund clafs belong thofe ores, the metallic part 
of which is acidified by oxygen, either alone, or in combi- 
nation with fulphur and acids* The exterior characters df 
the ores of this clafs are various. Some of them are tranf- 
parent even to pell acidity 3 others, on the contrary, exhibit 
only an earthy appearance* But all thefe are particularly 
difiingulfhed from the genuine or true ores, by the total ab- 
fence of metallic Iplendour, Among the ftlver-ores, there- 
fore, the vitreous filver-ore (glafer% ) y the black Jilver ^ore 
(fprodglai~crz) y and the white flvcr-ore^ belong to the firil 
clafs, or fulphurated ores 3 but the red y and the corneous 
fiber- or belong to the fecond clafs, or ores mineralized by 

acid principles* 

The peculiar manner in which the nitric add exerts its 
diffolving power on the red filver-ore during the digeftlon, 

K 2 affords 
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affords another argument to {hew, that In this ore the por-> 
tion of filver does not cxifl in its perfect metallic ftate, 
and mineralized by fulphur; but, on the contrary, is com- 
bined with oxygen, at' leal! for the greater part ; and hence, 
that it there cxifts in a calciform ftate. The nitric acid 
a 5 s upon it much too weakly, to oxygenate the fulphur in 
any confiderable degree; in confequence of which, only a pro- 
portionally (mall quantity of nitrous gas is produced in this 
folution. This fa£t is dill more confirmed by the following 
experiment. Some finely pulverized red filver-ore, toge- 
ther with a large quantity of ftrong muriatic add, were 
fubje&ed to digeftion for fome hours, at a boiling heat. 
The acid, feparated by filtration, was examined after cool- 
ing, and was found to contain, not only filver, and anti- 
menial particles, but alfo fulphuric acid. Now, as muri- 
atic acid alone is incapable of converting fulphur into a free 
or uncombined acid, it follows, that the fulphuric add 
mu ft already before have cxifted in that ore, in the capacity 
of an add. Even Henckcl y whofe great merits in chemical 
mineralogy arc at preient ahnoft totally disregarded, has al- 
ready ftated it as a certain fact, that the filver may be ex- 
tracted from its red-ore, by muriatic acid alone, affifted by 
fucceffive digeftions at the degree of boiling. It is alfo pro- 
bable, that the fulphuric acid, prefent in that ore, contri- 
butes to the Mobility of the metal in the muriatic acid. 

The fulphuric acid, contained in the above 500 grains of 
the red filver-ore, produced 194 grains of fulphated barytes. 
Other comparative experiments proved to me that this acid 
amounted to 851 grains of 1,850 fpecific gravity. But as 
this acid mu ft be fuppofed to be combined in this ore with 
the filver in a concrete ftatc, or freed from water, and not 
in the flate of liquid fulphuric acid, I hope to come pretty 
near the mark, if, till a more accurate computation can be 

made. 
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made, I allow 40 grains for the fulphuric add of that degree ■* 
of concentration. 

In order to afcertain whether any volatile parts, and of 
what kind, were difcharged by the red filver-ore, when 
treated in fire with exclufion of air, one ounce of it, coarfely 
triturated, was placed in a frnail glafs-retort, which, being 
connected with the pneumatic quickfilver-apparatus, l con- 
tinued to heat till the ore was in fufion* However, no- 
thing palled over into the jar filled with mercury, excepting " 
that portion of atmpfphcric air, which was expelled from* 
the retort by the heat. In the intermediate glafs-ballaon 
volatile fulphurcous add coil cited, in the form of fine drops 
of dew j in the neck of the retort there appeared a flight 
trace of fublimed yellow fulphur j but the ore in the retort 
did not lofe fo much as one entire grain of its weight* 

Thefe fame experiments, made for the purpofe of difeo- 
vering the ingredients in the red filver-ore, I repeated wkh 
another fpecimen from the fame mine ; but, as the refult ot 
thefe laft, excepting fopie unimportant deviations, agreed 
with the former, I am fadsfied with the conftituent parts 
rdoltlng from the inveftigation of the above-mentioned 500 
grains, and which are ; 

Stiver 300 

Regaling antimony * * *01,5, 

Sulphur * * 58,5 

Concrete julphuric add 40 


500 grs* - 

Therefore, one hundred parts of this red fihuer-ore^ from 
Jndreasberg^ contain ; 


* 3 


Silver 
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Silver , . * * 

60 

Reguline antimony 


Sulphur , 


Concrete fulphurie acid , , . . 

8 


IOO, 


B. 

The fccond fpecies of the red filverore, which I have 
anal y fed, is the h right -red and cryfi ailing from Churprinx 
Friedrich Augujl , near Freiberg. But, as I treated thefe in 
the fame manner as the preceding, I fhall confine myfelf to 
the refills only \ according to which, one hundred parts of 
this ore contain ; 

Silver . 

Reguline antimony 

Sulphur 

Concrete fulphurie acid , . 


ICO. 

This Saxon fcffil, therefore, perfectly agrees with that 
from the Har% y with regard to its conftituent parts, and 
likewife very nearly as to their proportions. The quantity 
of filver alfo was found to be the fame, when the procefs 
was performed in the dry way * ftnee 100 pounds of this 
ore, properly drefied or mingled with four times its weight 
of lead, and fubje£ted to cupel lat ion, likewife afforded 62 
pounds of metallic filver. 


62 

j8, 5 

11 

8>5 
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In this Saxon red fiver-ore, as in the foregoing, there 
was no vellige of arfenical matter to be found, although 
arfenic coniiantly accompanies the ores dug out from that 
mine- 


in the preceding analytical refear chcs, concerning the 
red fiver-ore, I have indeed mentioned fulpbur , and ful- 
phuric add , as two particular products j yet I do not mean 
to fay by this, that they are two feparafce and really diftinct 
conftituem parts, adtually exifting in the ore. It is rather 
more probable, from the nature of the lubject, to fuppoie, 
that in the undecorapoundcd ore, both together conftitute 
only one homogeneous ingredient part, and that the oxygen, 
by which the lulphuric acid was generated in this procefs, 
had before been uniformly diffufed over the whole mafs of 
the fulphur. But, if fo, there is no doubt, but that the 
red colour of the ore, which in general is erroncoufty 
aferibed to feme arfenical matter, depends on that it ate of 
fulphur in its ftrft degree of oxygenation, which by fome is 
rightly called sxydof fulphur* On this account, the fiber, 
antimony, fulpbur , and oxygen , are, in the ftn<3 fenfe, the 
genuine conftituent parts of the red fiver ore, taken in its 
natural Hate, 

Laftly, I did not think it neceffary to re-examine what 
Bergmann after ted, in his Efiay de Arfimco, concerning the 
red fiver-ore. He fays — u Miner u argent i rubra egregie 
£C a quii ford decompmiiur , argentum et arfenkum fufeipknte , 
u adi&y ut tandem folum fulphur in fmuh refit id 7 Front 
this it might be inferred, that Bergmann had employed for 
this experiment a fpecimen of the red fiver-ore, which had 
no antimony, but really fome arfenic, among its conftituent 

k 4 parts 5 
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parts ; other wife* by the eftabliihed' principles of chemiftry, 
the antimoniacal part of the ore muft of courfe, together 
with the fulphur, have remained behind as a metallic oxyd, 
infallible in nitric add. In order to fet this contradictory 
point in a proper light, I boiled five parts of ftrong nitric 
acid upon IOO grains of this red ore for fome time, after 
which the mixture was diluted with water, and the folution 
filtered while yet warm. This extract on by firong nitric 
acid was fucceflivdy repeated, until only a final! portion of 
fulphur remained. The folution procured by the fir ft: dU 
geftion, depofttcd, in the cold, granular fulphat of hlver* 
but thofe of the fucceedirig digeftions yielded alfo fome 
particles of antimony, which fubfided in delicate, light 
leaks, of a filvery luftre. By this experience, therefore, I 
learn, that reguline antimony, inftead of being corroded by 
nitric acid into an indiffoluble oxyd, makes an exception 
from that rule when in combination with fulphuric acid, as 
was here the cafe. And, for this reafcn, I found that a 
, folution of this metal was effected, when, by way of a 
comparative trial with pure reguline antimony, I ufed a 
menftruunt compofed of firong fulphuric and nitric acids* 
This fact has already been mentioned by Wenzel Upon 
this property of antimony, that its folubllity in nitric acid 
is promoted by the fulphuric, is founded the rule that ought 
to be obferved in performing procefles on the red lilver-orc; 
which is, that for the purpofe of extracting its filver, weak 
nitric acid, and only a gentle dige ft ion, fliould be employed. 


* See his Lebre <vo?i der Fei^wandijchaft der Koerper, Drefden* 
1777- FS e iSj - 
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THIRD SECTION. 

1 

Vitreous Silver-ore. (Silberglanzerz.) 

The appellation glaferz., which the German miners have 
given to this richeff fort of all illver-ores, is inconi lilent 
with its real natural qualities, and can only have been re- 
tained from the antiquity of the term. Not only is the 
abfolute opacity of this are, but alfo its foftnefs, and duc- 
tility, (on account of which it maybe cut, hammered, and 
coined, as eafily as lead) are abfolutely incompatible with 
the notion of glafs. An inftance of the lail mentioned pro- 
perty is afforded by thofe medals, which were made of it 
under the reign King Augujlus L (of Poland,) and had the 
imprdlion of his portrait, Henkel * was therefore fully 
entitled to fay— cc Glaferz is meant to fignify the fame as 
glanzerz, which name it probably has received at thofe 
cc mines, where no other ore , emjiantly p offering luflre, was 
£t to be found \ and , in particular, it feems , that the miner 
u w bo gave it firjl that name, happened to meet with a fpe- 
u cies of glaferz of variegated colours™ Supported by this 
authority, and ftill more fo by the nature of that ore, I 
Ihaij make ufe of the more fui table denomination, fiber * 
glanzerz , 

That this fpecies of ore is a mere fulphuret of fiver , is 
too well known to need farther confirmation. Only the 
proportion of its court ituent parts, as rtated by mineralogi- 
cal writers, appeared to me to require corre£tioru This, 
upon Bergma tin's f authority, is generally faid to be 75 parts 


* Henkel redi*vi*vus. page 51* 
f Sriagr* reg * min * f 163, 


of 
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of [liver , and 23 of fulphur . The portion of the filver is 
xated much higher by Brunnich* ; namely, at 1 80 marks, 
or at ninety in the hundred \ On the contrary, Sage f efti- 
mates the fulphur at 16 parts in the hundred of this ore, and 
confequemly the filver at 84. By the following experi- 
ments itwill be feen, that of thefe two, the opinion of Le 
Sage is the neareft to truth. That this more accurate ftate- 
ment was before known among the earlier authors in mine- 
ralogy is proved by thefe words of Lazarus Erker % u Thus 
iC we may reckon among the fdver ores of eafy fufon y the 
<c mojt eminent of thef y the g Infer z y which is compaSf^ of a 
i( had colour , in quality nearly equal to native fiver , and 
1C hfes in the fire little more than one fxth part y all the 
“ reft being good pure fiver y 


A. 

a) One hundred grains of cubically cryftallized vitreous 
filver»ore (from the mine Himmehfurst, near Freiberg ) , 
previoufly cut into flireds, were digefted, in a low heat, in 
eight times their weight of nitric acid, of *>35° fpecif. 
grav. diluted with half its quantity of water. The acti- 
vity of the acid proved to be but moderate, partly becaufe, 
as the ore was not capable of being pulverized, on account 
of Its fofthefs and d utility, the fiireds preferred a confide- 
rably fmaller fur face to the acid. After the folution had 


* CronfedCs Mineral ogie, v emu d.Bruntch* 1 7S0, page 1*6. 
t Analyfe. Chinn et concord, de trois regnes. par M. Sage. 
"Paris, 1776. Tom. IlL page 250. 

% Brker Frobkrkuijft. Franc fort, 159S. page 3. 

been 


of various Silver -ores. 1*9 

been accomplished, the remaining brownifh-yellow fulphur, 
when feparated, waihed, and dr.eJ, weighed 13 grains; 
but, on being burnt on a porcelam zef it left one grain and 
a half of fulp hated filver, which, fafed with mineral 
alkali, gave a filvei -button of one grain. 

The colourlefs nitrous folution, when combined with 
common iak, edulcorated, and highly defecated in a warm 
temperature, yielded i 1% grains of ho rn-fiiver, the metallic 
portion of which amounted to 84 grains. By this, includ- 
ing the above mentioned me grain, the proportion of the 
filver contained in 100 parts of that ore is determined 
at 85, 

r) The fluid decanted from the muriat of filver, con- 
tained nothing but a fmall proportion of di fen gaged ful- 
phuric acid. This, however, fhould not in this inflancc be 
confidered as a conftituent part of the ore, but was un- 
doubtedly formed during its long digeftion in nitric acid. 
Hence thole 15 grains, which, after deducing th 3 85 of 
filver, remain to make up the 1 00 of the ore employed, 
may all be fafely put into our account, as its fulphurcous 
part. 


B. 

Next, in order to examine the truth ^of the preceding 
refult, in the dry way, I took the vitreous fiver-ore from 
, Jmchimsthal , in Bohemia, An hundred grains of it were 
divided Into two parts, and each of them placed in a fepa- 
k rate allaying teft, well dried beforehand under the muifle. 
Heat was then applied, at firft moderate, to drive the ful- 

phur 
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phur flowly off, and only towards the end its mtenfity 
increafed to the requifite degree. The beads of filver ob- 
tained from each tefl, were of equal weight, and their fuin 
amounted to 84^ grains. 

In confequence of the approximation of this laft refuk 
to that of the foregoing experiments, the conftituent parts 
of pure, du£HJe, vitreous filver-ore, taken upon an ave- 
rage, are proved to be : 


Silver . . * * , . 85 

Sulphur , „ . . , 15 


100 

FOURTH SECTION , 

Brittle Vitreous Silver -ore. 

( Sprodes S / Ikerglanz erz . ) 

T hat filver-ore, which occurs in the Saxon mines, with 
the name of fprdd-glaser 2, and to which the rtschgewachs^ 
as it is called in Hungary, feems to belong, is diftinguifbed, 
as to its external properties, from the fpecies iaff men- 
tioned, both by its darker colour, and by its brittlenefs, or 
want of ductility. W alien us and others aferibe that fria- 
bility to an admixture of arfenic; but without reafon, jfince 
this property is owing to an antimonial ingredient. 

For the fubje£t of my prefent analyfis, I felefted the 
lamellated, friable, vitreous lllver-ore, from the mine Jlie 
Hoffnung Gotten at Grofsvoigtbserg, near Freiberg y which is 
there hound in thin tables, for the moft part cellularly accu- 
mulated, of a black iron-colour, and is a floriated with a 

fort 
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iort of calcareous fpar, cryftailized In low fix-fded co-* 
lamns, with trihedral terminations, which is met with in 
the clefts of a rock of G neifis , 

4?) If duclile vitreous filver-ore be fufed upon a piece of 
charcoal, by the affiftance of the blow-pipe, its fulphur is 
quickly voiatized, and a button of pure filver remains. But 
it is otherwife with the brittle ore : for the bead left after 
the evaporation of the fulphur is brittle, and cannot be pu- 
rified by the addition of borax. However, if a little nitrat 
of pot-afh is added to the red-hot bead, it will deftroy the 
portion of baler metal which it contains, 'and then the bo rat 
of foda caufes it to yield a pure button of filver, 

b) One hundred grains of ore, previoufly levigated, were 
gently boiled in a fufficient quantity of nitric acid, diluted 
with an equal quantity of water. This operation was re- 
peatedly performed, till the black colour of the powdered 
ore difappeared, and the infoluble portion had become of a 
loofe texture, and had acquired a grey -yellow colour. 
When filtered and dried, this reftdue weighed 26 grains, 

e) On adding a folution of common fait to the above fil- 
tered folu don, which had a# umed a pale-green ifh colour, a 
copious precipitate of horn-filver enfued, which, edulco- 
rated and dried, gave grains. Four parts of this af- 
forded three of filver, by fufion with foda, 

* 

d ) The remaining folution was next combined with ful- 
phat of foda ; but neither any turbidnefs, nor any indication 
af the prefence of lead, appeared. Upon this, cauftic am- 
moniac was affufed to excefs ^ and the grey precipitate, 
which then fell down, and which the volatile alkali could 
hot again render ibluble, weighed five grains, ^rged by 
seat, it melted into a conftftence, like pap^ at the fame time 

that 
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that a weak arfenical fine 11 was perceived* After this pre- 
cipitate had been once more difi’olvcd in nitric acid, the ad- 
dition of foda caufcd it to yield a whitifh-yellow, alkaline 
fulphu ret, a dirty brown, and Pruflian alkali, a deep -blue 
precipitate, liable to the attraction of the load-ftone, after 
ignition- Therefore, it con lifted of tron y with a flight 
trace of arfenic . 

The proportion of copper, indicated by a blue colour, 
in confequence of the addition of ammoniac, and which 
ftill remained in the folution, was but flight* For, af- 
ter the folution had been fat u rated with fulphuric acid, 
poli flied iron inimerfed in it, was inverted with fo flight 
a coppery cruft, that no copper to any amount could be 
collected. 

f) Thofe 26 grains, which continued infoluble in the 
nitric acid (£), were digefted in nitre-muriatic acid, till no- 
thing appeared to remain but the mere fulphur * Its weight 

amounted to 1 3 grains ; but, after deflagration, it left be- 
hind it about one grain of quarzefe matter of the mine* 

From this it is obvious, that 13 grains, or one half of 
the above 26 grains, were held in folution by the nitro- 
muriatic acid 5 and thefe were precipitated entirely in the 
form of a white powder, upon the affufton of 20 parts of 
water. When ignited, this precipitate aflumed a yellowifh 
colour; but there was 'nothing, either of arfenic, or any 
other volatile fubftance, perceivable. By combination with 
foda, it became reduced to pure regullne antimony ; which, 
as fuch, admitted of being blown off without leaving any 
rcfidue, in its ufual form of a thick white frnoke, adhering 
to the contiguous bodies in the form of needle-fhaped flow- 
ers (oxyd) of antimony, Thofe 13 grains of oxyded anti- 
mony 
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H3 


many are equivalent to ten grains of that metal in the regu- 
line ftate. 


One hundred grains, therefore, of this foliated, brittle, 
vitreous filver-ore, contain ; 

Silver r) * . , , 66,50 

Reg u line antimony . * * * 10 

Iron , * . . ♦ d) , 5 

Sulphur , ... f) ... . 12 

Copper and arfenie d) e} about . * 0,50 

Extraneous matter from the mine . . . 1 

■i 


95 ’ 


Confidcring the minute quantity of arfemc and copper, 
they can be reckoned only as cafual ingredients , and the 
lame holds good with refpedt to the quarzofe matrix. But, 
as the antimony exifts in that ore, intimately combined with 
the filver and fulphur, it muft be confidered as one of its 
sfi’emial eonfKtuent parts. 


FIFTH SECTION . 

White Silver-ore* (Weifsgultigerz.) 

Nature has not confined herfelf £0 one certain deter- 
mined law, in fixing the proportions that obtain among the 
conliituent parts of the white fifaer-ore* This fact accounts 
for the difference of colour, luff re, and fracture, obferved 
m the various fpecimens of this ore ; which alfo, for the fame 
reafoii, has been often confounded with the brittle vitreous fil- 
ver-ore, the greyeopper-orc, the compadt plumoibantirnonia}- 
^re {diehifs ftdenrx)^ and the compadt galenj*, or potter's 

lead- 
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lead-ore [bhyfchweif), It is owing to this difference 

in the proportions of its component principles* that it i* 
found* at one time, bright, and of alight grey; at another, 
of a lead-grey, and only glittering ; of a frafture compaft 
and even, fame times finely grained, or even paffing into the 
fibrous texture. Hitherto it has not been met with, ex- 
cept in lumps and diffeminated* 

Of its conftituem parts* few particulars have been given 
by former authors, Henkel* fee ms to be the firff who 
enumerates them C( Weijfgultiges Erz , ”fays he,- (f is pro* 

perly a lights or bright-grey jiher-orc 7 which yields 14 
cc marks of that metal \ if it he perfectly pure and compalf. 
u It contains^ hejides , a little copper , arfenic , and fulpbur y 
tc of which y however > it is difficult to aj certain the proper - 
u tions” It is probably upon this authority of Henkel^ that 
late writers unammoufly fuppofe the effential ingredients of 
this ore to be fiHer^ copper , arfenic ? and fulphur ; to which 
Cronftedty Eergmann y Kino an y and fevcral others, add iron - 
Wallerim mentions two varieties of it: the one without t 
the other with iron. Lehman , on the contrary, fuppofes 
feme lead inftead of iron. 

Yet, how little thefe fuppofed conflituent parts agree with 
the real ones, will be manifeft from the following experi- 
ments, made with the two principal fpecies of the white 
filver-ore. 


Henkel redi*ui*vus * D rc fd . 1 7 4 7 , p age 5 7 , 
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A, 

Light white Jtlwr-ore* 

a) Amorig various minerals, dug in the mine Hhnmels* 
fiirfty behind Erbhdorf, near Freyberg, I felected thofe that 
contain the bright white hlver-ore in folid maffes. From 
thefe, when pounded, I picked out a fuflkient quantity of 
fragments, unmixed with the coarfe-cubical galena, which 
accompanies this ore. It was eafily levigated, and afforded 
a blackifh powder, foiling the fingers. 

h ) Upon four hundred grains of this powder, I poured 
four ounces of nitric acid, of the ftrength before mentioned, 
and two ounces of water. After fufixeient digeffion in a 
<rentle heat, the foliation was decanted, and the refidue 
again expofed to a warm temperature, with two ounces of 
that acid. This mixture I next diluted with eight parts of 
water, and continued to digeft it for fome time. I then 
fc pa rated the undi Halved refidue, confining of a greyilh- 
white powder, which, after wafhing and drying, weighed 
326 grains* 

r) The folutityi, which was nearly colon rlefs, was com- 
bined with common fait, by which a coniiderabJe quantity 
of muriated illver was immediately produced. The next 
day were found over the hornTilver, which lay at the bot- 
tom of the veffel, tender needled cryftals, which, upon 
clofer examination, proved to be muriat of lead. On this 
account I boiled the whole precipitate in a large quantity of 
water, by means of which the muriated lead was re-difr 
folved, and foparated from the muriat of filver, co^edled on 

l the 
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the filter. This lafi, when reduced by fufion with forfa, 
yielded 8 1 1 grains of regulirie ftlvcr. 

d ) What remained of the folution, together with the 
liquor obtained by the deception of the hojm-filver, I eva- 
porated in part \ and by adding a fatu rated folution of Glau- 
ber’s fait, I obtained from it 45 grains of fulphat of lead, 
which, upon redudion, afforded 32 grains of lead in the 
metallic ftate. 

e) The remaining part of the folution I now fatu rated 
with pure ammoniac 5 upon which a light -brown precipitate 
fell down, weighing 40 grains, when edulcorated and 
ignited in a low heat. As that precipitate had the appear- 
ance of a mixture of iron and argil, I diffolved it again in 
nitric acid, and precipitated, firft, the iron by means of PruP 
fian alkali, and afterwards, by the addition of foda, a loofe 
earth, which, when deficcated and ignited, weighed 28 
grains, and, upon trial with fulphuric acid, was found to be 
aluminous earth * This, being fubtradted from, the above 
40 grains, leaves 12 for the oxyd of iron , which maybe 
eftimated at nine grains of metallic iron, 

f) After this, the refidue, that remained from the folu- 
tion of the ore diffolved in nitric add (£}, was fubjedted to 
a clofer examination* I attempted to decompofe it by muri- 
atic acid, repeatedly poured upon it, and in every in fiance 
digefted over it in a heat of ebullition* The procefs was 
rendered fomewhat difficult by the fine needled cryfials, 
which were depofited from the folution as foon as the heat 
fell below the boiling point* Similar cryfials likewife fhot 
on the paper, through which the folution, though yet boil- 
ing, was filtered, and I gradually rc-difTolved them again 
in warm muriatic acid. At laft there remained 51 grains 
of fulphur, leaving, after deflagration upon a teft, two 


5 


grams 


■ 1 ^ i 


•- V - * ... r 




£) While the muriatic folution was cooling, it depofited 
a quantity of acicular cry flats. Thefe being feparated, one 
half of the remaining fluid was diftilled over in a fmaH 
retort, and, from the folution thus concentrated, more crys- 
tals, Similar to the firft, were depofited. This treatment 
tvas continued until no more cryftals would form. When 
thefe cryftals, collected together, were mingled with twice 
their weight of black flux, and reduced in an a flay -crucible, 
thinly lined with charcoaUdufl, they afforded l6of grains of 
lead. This lead, flvbjcctcd to eupellation, emitted, at the 
firft application of heat, a few antimonial vapours j it then 
fined quietly, and left a button ofJiher y weighing i of a grain. 
— This determines the proportion of lead at i6o| grains; 
from which, however, a trifling quaintity fhould be de- 
ducted for the portion of antimony before mentioned; though 
it could not be well determined, befides that it could not 
wei^h much above half a grain, 

s i z* 

h) The fluid feparated from the muriat of lead, concen- 
trated, and covered with a large quantity of water, depo- 
fited its metallic part, which, in the form of a fubtle, white 
powder, was only oxyded antimony, and being kneaded into 
a mafs with foap, was reduced in a luted aflaying-crucible, 
by means of black flux, into 28- grains of pure regulim 
antimony. Some more final! globules were found adhering 
to the lid of the veflel, of which I collected three grains; 
but ftill a fmall portion appeared to have efcaped through 
the joinings, and for this reafon, the true amount of anti- 
mony, which I obtained, may be reckoned at fomewhat 
more than the 31 £ grains. 

l a Hence 
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Hence the produft of the 400 grains of the light white 
JHver-ore^ here analyfed, confifted of ; 


Silver * 


8if grs. 


Lead 


Regullne antimony 
Iron . 

Sulphur . * 

Alumine . , 

Si lex ♦ , 



39 H g«* 


Which, in one hundred parts, makes : 



Silver * 

. 20,40 


Lead . . 



Antimony ,.**** 



Iron 

. 2,25 


Sulphur . • * . 



Alumine 

■ 7 


Si lex . . . . * , 



98,09 


With refpect to the argillaceous earth, found in the mix- 
ture of this ore, it may be queftioned : Whether it be 
merely adventitious, crone of its conftituent parts. If, at 
the fame time, there had been difeovered in it a propor- 
tionate quantity of the filiceous earth, they might both 
together be taken for a clayey matter of the mine, acci- 
dentally intermingled with that ore. But, confidering the 
wide difference in the proportion of one part of filex to 28 

of 
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of argil, the Tatter appears to be one of its actual confti- 
tuent parts, though not efientialp 


11 

Dark White Silver-ore. 

a) As of late this variety of the white filver-ore has but 
feldom occurred in pure mafles in the Saxon mines, I facri- 
ficed to analyfis a ipecimcn, which was procured in the 
year 1720, from the pit Junger Hhnmehfurjl^ at Freyberg, 
and confifted of a folid, very pure, white filver-ore, of an 
inch in thidenefs, that croffed lamellar galena, 

i) From two hundred grains of this pure ore, finely pul- 
verized, I obtained a colourlefs foktion by the affufion of 
three ounces of nitric acid, and an equal quantity of water,* 
It was at firft gently di gelled with the ore, then diluted 
with water, and, after a fecond di gelt ion, flrained through 
the filter. The filver, thus di Solved, was precipitated by 
means of common fait. The muriat of filver, thus pro- 
duced, and dried in a warm temperature, amounted to 24^ 
grains, which are equal to i8f grains of reguline filver. 

e) Afterwards, on combining this folution of the ore 
with Glaubers fait, fulphat of lead was generated] the 
quantity of which, when edulcorated anti dried, amounted 
to 93 grains, or to b6 grains of metallic lend. 

d) Liquid cauftic ammoniac feparated from the remaining 
fluid a brownifh, loofe precipitate, which, upon ignition, 
weighed 6f grains, and, upon farther treatment, yielded 4*- 
L 3 grains 
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grains of oxyded iron, (equal to grains of the regulino 
metal ) , and 5 befides, two grains of aluminous earth. 

e) By adding nitric acid* a greyiih-white refidue of 132} 
grains was left ; which, when extracted with the neceflary 
quantity of muriatic acid, left another refidue of 52 grains i 
of which, after its fulphureous parts had undergone a flow 
combuftion, only eight grains remained. Hence the pro- 
portion of fulphur confifted of 44 grains* 

f) Thefc eight grains, digefted with muriatic acid, were 
di Solved by it, except if grain of ftliceous earth * 

g) All the preceding muriatic folutions were then fo far 
reduced by flow evaporation, as to form numerous cryftals* 
After cooling, I caufed the fluid which ftill remained to 
drain off from the cryftals j any foreign matter, that might 
have adhered to them, I wafhed off with a mixture of one 
part of muriatic acid, and two of alkohol * and, after 
deficcation, I found their weight to be 22f grains. They 
confifted of fulphat of lead^ the metallic portion of which 
amounted to 16 grains. 

h) The liquor, feparated from them, ftill contained the 
antimomal ingredient of this ore. By dilution with a fuf- 
ficient quantity of water, a white oxyd of antimony was 
thrown down ; whofe weight, upon drying at an increafed 
temperature, proved to be 56 grains, and for which 43 
grains of reguline antimony muft be allowed. 

It appears, then, that the dark, dull white fdver*ore con- 
tains in one hundred, parts : 


Silver 


Silver . * . * „ * b) 

Lead * • , , r)andy) 

JLegultne antimony . . h) 

Iron ..... . d) 

Sulphur ... , . 

Alumine . . . . 

5/Vtf.r . , + . , • f) 



Consequently, this analyfis of the above two varieties of 
the white filver^re renders it evident, that it is neither 
arfemCj nor copper ^ but lead and antimony , which conftitute 
the character iff ic confliment parts of this, fpecies of metallic 
ore; and that the two laft, for the future, fiipuld be rjicft- 
tinned as fuch. \ 


Though thefe ores are ufualjy accompanied by galena, 
the lead found in them fiiould not, on this account, be con- 
fide red as accidental; fince it there exifts in intimate mix- 
ture. It is a particular and remarkable phenomenon, and 
an anomaly in our knowledge of the elective attractions of 
bodies, that, even in the repeated digeftibns of the ore, 
neither the ftrong nor dilute nitric acid is capable to diffolve 
the whole of the admixed lead, and *o deftroy Its combi- 
nation with the antimonial ingredient. 

• *v A s- d * yn 

Modern mineraJogiffs have been induced, by the external 
and fenfible differences of colour, Juffre, and fradture, 
which ex iff between the above two varieties of the white 
filver-ore, to regard them as two diftinCt fpecies, and have 
introduced the fecond into the fyffematical arrangement as 
the only genuine white filver-ore ; feparating from it the 
firff, which is of a brighter hue, and has been ranked with 
the brittle vitreous filver-ore, treated of at Se£h IV* 

l + But 
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But as the reafon for this claffifkation was merely found* 
ed on fome varieties of the external charadfceriftie properties, 
it could only fubfift as long as there was wanting a chemi- 
cal inveftigatint of thefc two varieties of the white filver- 
ore, as well as the chemical knowledge of their component 
principles, which depends on that enquiry. 

This deficiency being removed by the pre fent analytical 
precedes, and it being demonft rated that the conftituent 
parts of both are of the fame nature, differing only in their 
proportions, they fhould be no longer defer ibed in fyftems 
of mineralogy as particular fpecies, but only as varieties 
of one and the fame fpecies. For this reafon, the /a/;V, brit- 
tle ^ vitreous jilver-ore , as it is called, Ihould be again re- 
moved from the clafs of the laft-mentioned fpecies, and 
fhould refume the place which it formerly occupied among 
the white Jilver-ores* 


SIXTH SECTION. 

Grey Silver-ore (Graugultigerz)* 

That ore of illver which I here introduce with this new 

v 

name, is erroneoufly called white ftlver-ore ( IVeiJJguIden ) , 
at Kremnkz in Hungary , where It is dug tip both in mafles 
and in white quarz, This laft appellation is the 
more improper, as, with regard to luftre and the 
colour of its frafture, it approaches nearer to the grey 
copper-ore ( Fahkrz than the white filver-ore (Weif- 
giil tiger z )* 

a) Three hundred grains of the fragments felccted from the 
pounded ore, though notperfefflyfeparable from thequarzofe 

gangue, 
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gangue, with which they are firmly concreted, were levi- 
gated to a fobtle powder, and digefled with four times their 
weight of nitric acid. The digeltion was renewed with 
the rcfidue, in an equal quantity or the fame add , and the 
portion which {fill remained undiftolved then ail umed a 
greyifh -yellow colour, and weighed 188 grains. 

b) By the addition of muriat of foda to the bright-green 
iitric folution, its filver was thrown down ; and this pre- 
cipitate, collected and reduced by means of foda, yielded 31 £ 
grains of metallic fiver, 

r) The filver being thus feparated, I tried the folution 
for lead ; but neither the neutral fulphats, nor free fulphuric 
acid, could difcover the leaft fign of it, 

d) After this I added cauftie volatile alkali, foasto fuper- 
fiat urate the acid; upon which a brown-reddifh precipitate, 
of a loofe cohefion, appeared, that by ignition became of a 
black-brown, and weighed 9! grains. It diffolved in nitric 
acid, leaving behind it half a grain of fliceous earth . Pruf- 
fiat of pot-a£h produced from the filtered folution a deep- 
blue precipitate of iron ; and after this was feparated, 
grain of alumine were obtained from it by means of foda. 
Therefore, fob tracking the filiceous and argillaceous earths, 
the portion of iron at tract ible by the magnet amounted to 
7f grains* 

e) To the folution, which had before been overTaturated 
with pure ammoniac, and exhibited a blue fiipphsrine 
colour, fulphuric acid was now added to excefs* A polifhed 
piece of iron was then immerfed into the fluid, from which 
it precipitated 69 grains of copper. 


/) The 
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f) The above greyifh-yellow refiduc (a) was now to be 
examined- I digefted it with fix times its quantity of mu- 
riatic acid in a heat of ebullition- When filtered, the re* 
fidue which was left on the paper being firlt waflied with 
muriatic add, then with a little alkohol, and laftly dried, 
was found to weigh 105^ grains. 


From the folutlon which was obtained by the 
laft procefs, and was of a ftraw yellow, the greater part of 
the fluid was drawn off by a gentle diftillation in a retort. 
The remaining concentrated folution then depofited fome 
cryftalline grains, which were carefully colledted, and 
proved, upon inquiry, to be muriated filver, that afforded 
a bead of filver, weighing l of a grain, A large quantity 
of water being next poured into the folution, a copious pre- 
cipitate fubfided, weighing, after deficcation, 97 1 grains. 
It proved, by every teft, to be oxyd of antimony, for 
which, as I have found by comparative experiments, 7S 
grains of reguline antimony muft be allowed. 


h) The refid ue obtained at (f)^ weighing I05f grains 
which comprifed the fulphureous part of the ore, I expofed 
to a low heat, by which treatment the fulphur was cgik 
fumed, and 80 1 grains of filiceous earth remained- Henc« 
the quantity of the fulphur was equal to 2$f grains. 


/) The filiceous earth was next fufed with four times its 
weight of black flux. The melted mafs entirely diflblved 
in twice its quantity of water into liquor of flints j fome 
minute particles of filver, weighing | of a grain, excepted. 
According to this, the proportion of flex amounted to 
79f 

Whence the conftituent parts here obtained are : 


of various SUver-ores, 

Silver 
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3 g^ins, 


Copper e) 

Reguline Antimony g) 
Iron d) * , . * 


Sulphur h) . . „ ’ ■ 



69 


Alumine d) 

Sikx 1X 



290^ grams. 


But as the iiiiceous earth does not belong to the real mix* 
ture of the ore, but only arifes from the admixed particles 
of quarz, it follows > that, when thefe are excluded from the 
computation, the true conftituent parts of the grey filver- 
<ore here examined, are, in the hundred^ as follows : — 


Silver , * * * 14,97 parts 

Copper . * . ■ . 31,36 

Reguline Antimony * 34,09 

Iron 3,30 

Sulphur , „ . 11,50 

Alumine * * * . 0,30 


As, therefore, the foregoing analyfis plainly fliews that no 
lead is contained in this f!ver~ore from Kremnitz , it cannot 
beany longer claffed with the white filver-ores. For the 
fame reafon it would be equally improper to reckon it 
among the grey copper-ores : but, from the confiderable 
proportions of noble metal which it contains, it has a juft 
claim to the rank of a filver-ore, more fo than even the 


95 , 3 * 


white 
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white and poorer ores of that metal. Therefore, from 
analogy with the generic appellation, I have given it the 
name of grey filver-ore. 

When it is confidered that all the filver procured from 
the ores in Lower Hungary contains a portion of gold, and 
that this portion ufually amounts to one drachm (4 dmarien) 
in the mark of the refined filver, which, in KremnrtZy is 
coined into money, there remains no doubt that the ore 
here analyfed likewile contains gold, as, indeed, fome traces 
of it appeared in the courfe of this inveftigation. But it 
would have required a diftindt procefs, performed too with 
a greater quantity of the ore, to have afeertained the pro^ 
portion of gold contained in it ; which, however, was be- 
yond the limits of the prefent inquiry* 

According to an information given £0 me as authentic, 
this ore is fatd iikewife to contain mercury. Therefore, 
though no indication of this metal occurred to me during 
thofe experiments, I thought it worth while to inflitute a 
particular inquiry on that point* Tor this purpofe 1 
mingled 200 grains of the ore with 100 of quick-lime; 
and having put this mixture into a fmall retort, connected 
with a receiver, filled with water, I expofed the vdFel to 
- the fire, increafing the intenfity of heat until it became 
red-hot : but no perceivable trace of mercury appeared. 


SE V E N Til SE C TI 0 N. 


Native Amalgam of Silver . 


Befidcs the fulphuratcd ores of filver, various other me- 
tallic mixtures arc found in the mineral kingdom, in 

which 
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which the filler, unaccompanied by fulphur* enters as a 
conlHtuenfc part. To thefe* among others* belongs 

the folution of fiiver in mercury* or the native 

fdver~amalgam y which occurs chiefly in the quick-filver 
mines* and* in various forms* in the Duchy of Deux- 
pouts* 

In order to afcertaln the proportion of thefe two metak 
to each other* I employed the amalgam* which is found 
in folitary, garnet-like cryftals in the mine called Vertrmun 
auf C otty at Mfchellandsberg* Some pure cry Hals of this 
amalgam* weighing together exadtly 33 f grains* were in- 
ferred into a barometer tube, of a diameter fomewhat larger 
than ufual* the lower end of which had been clofed by fufion* 
This end being placed in fand* within a final I crucible* I 
applied heat to it* in creating Its intenfity gradually and 
Jlowly to the degree of ignition- After cooling* I cut off 
the lower end from the tube* and found that it contained the 
fiiver, which had undergone Ignition* in Its former cryftai- 
line form* and weighing 12 grains. On collecting the 
mercury that had been fublimed in the tube* I obtained 21 
grains. Therefore* fmee the deficiency of -f of a grain 
may be reckoned as a lofs of quidcfilver* the following will 
be the proportion of the parts in one hundred of this cryftal- 
lized amalgam of fiver : namely* 

Silver , . * 36 

Mercury , „ ■ 64 


100 


EIGHTH 
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EIGHTH SECTION. 

Arfenical Silver . 

Another example of a metallic mixture, containing filver 
free from fulphur, is the native arfenical filver . Its 

proportion of filver varies from a few half ounces to feveral 
marks (of 8 ounces) in the centner, or one hundred pounds- 
Among the richer forts of this ore, I feleded the fpecimen, the 
analyfis of which is here given, and which was dug up from 
the mine Samfm y at Andreashtrg • fits gangue confifts 
of white, coarfely-lamellated calcareous fpar, in which the 
arfenical filver is contained, partly in lumps, partly diiTemi- 
nated in coarfe grains, but without any other kind of extra- 
neous ores. 

a) At firft I fepa rated from the general mafs, coarfely 
pounded in the mill, thofe pieces of calcareous fpar 
which contained no portion of metal. Then I continued 
pouring diftilled vinegar on the picked ore, till the calcare- 
ous fpar that ft ill adhered was entirely difTolved and fe pa- 
rated, Laftly, when the ore had again become dry, I re- 
duced it into a fine powder, 

£) Upon two hundred grains of the ore, thus purified and 
pulverised, I poured nitric acid of moderate flrength, by 
which it was attacked with great vehemence. When fuf- 
fidently digefted, the folution was feparated, by digeftion, 
from the dirty yellow refidue, which, upon drying, weighed 
71 grains. 

c ) On combining it with common fait, difTolved in wa- 
ter, muriat of filver precipitated from the folution. This 

horn- ‘ 
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born- filver was then freed from moiflure, and fufed in a fil- 
ver-crucible over a gentle fire ; during which procefs it 
emitted fome arfenical vapours* Its weight was 28 grains* 
equal to 2 1 grains of metallic filver* 

4 ) The filver being thus removed, I faturated the folution 
with vegetable alkali* procured from tartar* A light-red 
and very intumefcent precipitate fell down, which, on dry- 
ing* was rendered of a deep-brown* Ignition made the 
brown colour difappear* and the precipitate now exhibited 
a light green ifh-grey powder* inclining to white, and which 
weighed 160 grains. Being convinced that it was arfeni- 
ated iron, I put it on a roafting teft, mingled with one 
fourth part of powdered charcoal ; and applied a low red- 
heat* By this treatment the arfenic became revived, and 
efcaped In white vapours. The remaining iron was again 
repeatedly roafted* with the addition of charcoal-dull, till 
no arfenical fmell could be any longer obferved. The iron 
which at lafir remained had a black colour, weighed 106 
grains, and perfectly obeyed the magnet. 

f) The 71 grains (&}, that continued undiffolved in the 
nitric acid, were digefted with muriatic acid, and towards 
the end were once more combined with a few drops of the 
nitric acid. Nearly all the powder was diffolved, excepting 
a fmall refidue, coagulated like turds of cheefe j which 
proved to be muriated filver, and by reduction with foda 
farnifhed a button of filver^ of 4^ grains* 

/) By 'dilution with water, this muriatic folution was 
rendered turbid, without any precipitation. But by fatu- 
rating it with fait of tartar* a yellowifli-green fed iment 
appeared* which, when collected, dried, and ignited, was 
found to weigh 32 grains. Upon dilTolving It again in a 
1 fmall quantity of muriatic acid 3 a white precipitate was pro- 
duced 
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duced by the affufion of water; the quantity of which, 
when dried in a warm temperature, amounted to rof grains. 
On farther trial, it proved to be unqueftionably an antimonial 
oxyd ; ftill containing, however, a flight trace of arfeniated 
iron, I eflimate that oxyd at 8 grains of rzguline anti- 
mony* 


What remained of the muriatic foliation afforded, by 
combination with the above vegetable alkali, a precipitate, 
which, whetrtfmd and roafted, like the preceding ( d) y with 
pulverized char 0a], yielded iS grains of oxyded Iran* 

h) Dcfirous of alluring myfelf of the abfence of fulphur x 
I fubje&ed zoo grains of the powdered ore to fublimation, 
in a fmall retort. Nothing but pure reguline arfenic tvas 
raifed ; which, as ufual, fixed in the neck of the retort, in 
the form of a cruft of a metallic luflre, compofcd of an 
accumulation of fmall cryftals. 

i) It is then evident, that this ore confifts of filvcr, iron, 
arfenic, and antimony* However, when we refledt that 
the arfenic, during the treatment of the ore with acids, 
combines with oxygen; and farther, that part of it is 
driven off in the oxyded ftate, on the proccfs of roafting, 
and that part of it is taken up by the water employed for 
wafhing the precipitates, the acid of arfenic being of eafy 
folution in water, it is obvious that there exifts a degree 
of uncertainty in the attempt to afeertain, with accuracy, 
the proportions in which thofe ingredients are united. Never- 
thelefs, the proportion of arfenic may be computed, with 
propriety, from the lofs of weight requsfite to make up the 
whole weight of the three remaining conftituent parts, in 
the following manner : 


Sit- 


of various Silver -ores. 


V 


Silver f) 
0 



iron^ 

Gxyd of iron attradHble 
by the magnet d) 106 1 
i) 18 i 

which gives of metallic iron , 
Migulitie antimony , . 


124 


1 6 1 


2 5 i 


88f 

if 


The a r feme, therefore, would make 
(20c — 122^=78) 


122 

7 SJ 


200 

However, fmce, in the procefies of chemical analyfts of 
this as well as of other fpedes, feme lofs always unavoidably 
occurs in the fum of the products, amounting from 2 or 
3 to 5 or 6 in the hundred, regard muft here be had to this 
cireumftance. Therefore, if the mean number of the 
lofs, which is 4, be fubtra&ed, 70 will be left for the 
arfenic. 

Hence, according to thefe premifes, the arfenical ft her 
examined in this analyfis contains, in an hundred parts, 

Silver 12,7 5 

Iron 44 ,25 

Arfinky * , . * » 35 

Re g id in e antimony t . 4 


96 

f^efides the above eight fpecies of iilver-ores, the ana^ 
lyfis of which have made the fubjedt of the prefent effay, 

m othtfr 
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other kinds of argentiferous ores and metallic mixtures oc- 
cur, But the greateft part of thefe cannot be fairly con- 
fide red as fpecies of the genus of filler-ores , becaufe the 
proportion of the noble metal which they contain is too in- 
canftderahie, when compared with their other conftituent 
parts- 

In general, I fhould not wifli to recommend the method 
hitherto ufed in the fyftematic arrangement, of denominating 
ores by the conftituent part, which is of the greateft mercan-r 
rile value ; though, on the other hand, I do not venture to 
aftert, that, at the prefent period, the predominant conjUtuent 
part alone fhould ferve as the principle, upon which to 
eftablilh the clarification of foftil bodies. If it were fo, 
\ye fhould only retain under the genus of filver (befides the 
native fiver ) the corneous^ the red y the vitreous^ and brittle 
vitreous Jtlver -ores \ together with the black filver-ore 
(fther-mulmf which I had no opportunity to examine. 
And, on the contrary, the white fiver-ore would then ne- 
ceflarily come under the genus of lead 3 the grey under that 
of antimony ; the Jtlver amalgam under that of mercury ; 
and the arfenkal filver under the genus of Iron, 

It is only by inc realm g our knowledge of the chemical 
compofltion ofindividual fpecies of foftils that we fhall be 
able to crecf, on the relics of the prefent fyftem of minerz- 
logy, another, which ft mil poflbfs a more folid foundation, 
and Hull be more conformable to nature. 


X, 
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X. 

EXAMINATION 

OF THE 

ORIENTAL LAPIS LAZULI. 


Though the refearches of Marggraf have refuted the 
opinion* formerly received, that the blue colour of the 
Lapis Lazuli originated from an admixture of^copper $ and 
though it has been demonftrated that the colour of this 
fbffil is owing only to iron, yet its other conftituent parts 
have not yet been determined with due accuracy* For 
this reafon, I thought that a farther examination of it would 
not be fuperfiuous, 

Marggraf* mentions, indeed, and very juftly, Ume r gyp - 
fum , and fllex y as the other conftituent parts of the lapis 
lazuli, befides a quantity of iron : but this account is fiill 
incomplete, as he takes no notice of their refpe£tive pro- 
portions, and has, befides, entirely overlooked the alumi - 
mus earth which it contains. 

Rinmann f allures us, that this ftone, befides iron, cal* 
careous earth, and quarz, contains alfo fluoric acid. Never- 


* Marggrafj Chim, Schriften I. Theil, Berlin, 1768, page 1 21, 
+ Rinnmanfi) Gefchichte des Kilens, % B, Berlin, 1785, page 

the* 
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thelefs, I could not afcertain the prefence of the latter* 
Rinmann's fuppofition was probably occafioncd only by the 
phofphorefcent light which iffues from the lapis lazuli, 
when heated* 

Crmjtedt^ and others l:ke wile, fuppofe the exiftence of 
filler in this mineral, amounting to two ounces in 1 00 
pounds 1 but neither could I difcover any clear indication of 
this ingredient* I chofe, for the following inquiries into the 
nature of the lapis lazuli, a pure fpecimen of a deep-blue ; 
and I firft endeavoured, as much as poflible, to free' the 
fragments from the white (pots, and the particles of 
hi] phur-py rites with which this if one is always mixed. 

a) Hundred parts of lapis lazuli loft two parts in 
weight, by being ignited for half an hour in a porce- 
lain crucible* Its colour fuftained no change* 
nr. o v'J*' Vfi N*fit hMn flu r'~& '*>?•, 

From this confiderable permanence of the beautiful 
blue colour, I was induced to try whether it would admit 
of being employed as an enamel colour, efpec tally as Berg-* 
mann had already conjectured that the Ghinefe and Ja- 
panefe probably ufed the lapis lazuli to impart the blue 
colour to their porcelain* With this view, I caufed the 
powder, finely ground with a fui table flux, to be put upon 
porcelain, and had it baked in an* enamelling furnace* My 
expe station, however, proved abortive \ for the colour 
was altered, and had patted to an afh-grey* 

, i. , h ' . •- ‘ v J 

£) But in , a ftronger and more continued fire, the lapis 
lazuli becomes completely vitrified, 'and' ' lofes 12 per cent ; 
as has been already mentioned in No* 51 of my Fffay on 
the Habitudes of various Species f Earths and Stones in 
Eire, The two parts that efcaped from the hundred, during 
ignition for half an hour, cannot weli be taken for any 

thing 
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thing elfe thaft water. But the other io parts, which the 
done lofes in a more intenfe heat, probably confift of car- 
bonic acid - 7 finec the efferv efcertce of the lapis lazuli, when 
covered with any at id, weak as it is, fhews that a part of 
its calcareous Ingredient is diffolvcd in that menftruiim* 

c ) Two hundred grains of finely levigated lapis lazuli 
were digefted in a retort with muriatic acid, weakened by 
an equal quantity of water* The blue colour of the pul- 
verized ftone gradually turned to afh-grey, When the 
mixture had reached a boiling heat, the powder 
was afl'ed on with greater vehemence by the acid, 
and, after fome ebullition. It formed a cheefy-coagulum* 

I then diluted it with more water, added one part of nitric 
add, and kept it boiling till the Infoiuble reiidue had af- 
firmed a white colour. The folution, afterwards fepa* 
rated by Titration, was of a pale yellow. 

el) The refid ue had a fzndy appearance, and weighed 
138 grains after drying* It was fubjedfed to Ignition with 
three parts of caulHc, or pure pot-afli. The green ifh mafs 
which refulted thence, when foftened with water, afforded 
a colourlofs folution, from which muriatic acid, added to 
excefs, precipitated filiceom earthy weighing 57 when 

ignited,, 

e) This fame folution mixed with the above (r), 
and decompoied in a boiling heat by carbonat of pot-afh, 
yielded a yellowifh-wliite precipitate, which, upon defi lo- 
cation, weighed 221 grains, and entirely dtffolved in mu- 
riatic acid. 

f) Caudle ammoniac threw down from this folution a 
gelatinous precipitate, which, when digefted with caufttc 

M 3 alka- 
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alkaline lye, was not totally diflolved, but left a yellowifh- 
white reftdue, of 113 grains, in its dry ftate. 

By combining the liquid that remained from the pre- 
cipitation by ammoniac, with carbonat of pot-afh, in a 
boil mg heat, 59 grains of carbonat of lime, or mild cal* 
canons earthy were obtained. 

% 

b ) Upon the 113 grains, not taken up by the caufHc 
lye, I poured dilute fulphuric acid. The mixture coagu- 
lated in heat to a gelatinous c on fi {fence. When covered, 
and digefted with a large proportion of water, there fepa- 
rated from it filiceous earthy the quantity of which, after 
being heated to rednefs, was 29 grains. 

i } After the filex had been feparated, the folution was 
mixed with ammoniac, and the precipitate thus formed was 
conveyed, while yet moift, into boiling cauftic lye, A 
brown flocculent precipitate remained, which weighed, 
when dry, 13 grains. After they had been diflolved in mu- 
riatic add, cauftic ammoniac precipitated oxyd of iron , 
weighing 6 grains. After deficcation, by adding carbo- 
nated ammoniac to the remaining fluid, 5 grains more of 
calcareous earth were thrown down. 

k) The alkaline folution { f ) and (/) were then faturated 
with muriatic acid. By this all that the alkali had taken 
up was fe pa rated ^ and this, when re-diflblycd, bv an ad- 
ditional portion of the fame acid, I again precipitated by 
carbonated pot-afh* On re-diffolving this laft precipitate, 
in dilute fulphuric acid, there appeared another portion of 
fltex, which, after ignition, was found to weigh 6 grains. 
The fulphuric acid, when poured off, and combined with 
a due proportion of pc-t-afh, afforded cryftals ofalum, which 
were re-diffolved, and their aluminous earth precipitated 

by 
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by means of mild* or carbonated alkali. After the aluminc 
had been properly purified* defkcated, and expofed to red 
heat, its weight amouted to 2 9 grains. 

/) I had before convinced myfejf, that in the lapis 
lazuli the whole of its calcareous earth is not combined with 
carbonic acid* but a portion of it with the fulphuric add* 
For this purpofe I boiled a portion of pulverised lapis lazu- 
li with a large quantity of water ; which, when filtered, had 
an opaline appearance* Muriated barytes being then add- 
ed as a left, fooic fulphat of barytes was formed. In order 
to difeover the proportion of the fujpfiat of lime, or gypium, 
contained in this {tone, I took the fluid remaining from the 
precipitate mentioned at (c), together with the edulcorating 
water, and, after fuper-faturation with muriatic acid, I ex- 
amined it with a folution of muriat of barytes. The refult 
was a precipitation of fulphat of barytes which, collected 
and highly dried, amounted to 19^ grains. 

It was reafonable to conjefture, that not only the gypfuni 
contained in the lapis lazuli, but alfo an accidental admix- 
ture of fulphat of pot-alb, in the cauftic and mild alkali em- 
ployed in the ptoceffes (*/) and (*-), might have contributed 
to the formation of the fulphated barytes* Therefore, to 
afeertain this point* I diffolved a fimiiar quantity of each, 
adding then muriatic add, fo that the acid predominated ; 
and, laftly, I combined the whole with muriat of barytes, 
In the refult, there appeared if grain of fulphat of barytes, 
collected with care. An equal quantity, therefore, is to be 
deduced from the above 19! grains. On this account, 
the above-mentioned 28 grains of fulphated barytes were 
the proper fcale, or mcafure, by which to determine the 
proportion of the gypfum fought for in the p relent infbmce j 
and, calculating upon this ground, it followed, that the 
above 200 grains of decompofcd lapis lazuli contained 

M 4 8,l8 
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8ji8 grains of free fulphuric acid of 1,850 fpec, grav . 5 
or, if taken in combination with the lime which enters 
into that ftone, 13 grains of gypfum, This computation is 
founded on the refults of my experiments ; fir ft , that, di^ 
regarding minute fractions, 100 parts of fulphuric acid of 
the above-mentioned fpecific gravity, when fat u rated with 
barytes, yield 220 of fulphat of barytes ; a i\i y fecond!y y that 
the fame quantity of fulphurie acid, when faturated with 
calcareous earth, forms 160 parts of gypfum obferving* 
however, that 100 parts of crude calcareous earth, or car- 
bonat of lime, are required to faturate the acid ; but only 55 
parts of pure, or burnt lime. 


Confequently, thefe 200 grains of Lapis Lazuli give the 
following remote cmjliiuent parts ; 


Lime , . . d) 

* • * 57) 

' *>) 

, . . 29 J- . 92 grains. 

*) 

... 6 ) 

Sihx . . . g) 

... 59 

0 

... 5 

* ; 

64, ignited 35 

Jfamtne . k) 


Oxyd of iron i) 


Sulphuric acid /) 


Car honie acid b) 

***,*», 20 

Water . * a ) 

*••••■* 4 


Lofs 


194 

6 


200 grains. 


But 
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But fmce the calcareous earth* in the prefent fubjeft of 
inquiry* is combined partly with fulphuric acid* partly with 
the carbonic* the following muft be reckoned as the proxi* 
mate conJUtumt parts pf the lapis lazuli ; 

SiUx , .46 

Alumine * r 4>5<* 

Qarbmat of lime , . * , 28 

Sulphat of Ume (gypfum) . * 6,5a 

Qxyd of iron 3 

Water , 2 


I0Q 

The reafon of this exa£l agreement of the fum of the 
confHtuent parts with the weight of the whole, is, that I 
have fuppofed the oarbonat of lime to be completely faturated 
With the carbonic acid ^ which, however* does not iee^ 1 
entirely to be the cafe. 
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A SMALT-BLUE FOSSIL, from Vorau * 


J^VMONG the mmeralogical notices, given in a letter 
from Vienna, inferted in the third volume of the Objerva- 
ilons and Dlfcaueries tn Natural page 35^ 

mention is made of a newly-difco vered blue foffil from 
Forau y in Auftria* It was, at firft, taken for native 
then for native P ruffian-blue , and, laftly, for mmntain-hlue^ 
or azure copper-ore* 


This foffil is of a deep fmatt-blue, accompanied with a 
grey-white quarz, of an imperfectly conchoidal fracture, 
( Feiiquarz ) y with which it is firmly concreted, and crofted 
ty a band of JhlJlofe mica y from | to § inch thick, con fi ft mg 
of grey-white granular quarz, and a little mica of a fil very- 
white. It partly forms the Team, or joint (jalband) of this 
fmall vein ; partly it is finely difieminated through the 
quarz, and foinetimes it approaches to the fize of a hazel - 


* Beahachtungcn und Entdeckungen atey der Naturkunde a Baod* 
Berlin, 1793* Seitc 90* 


nut* 


Blue Fojfd from Voraiu iji 

nut* When in the latter ftate, a cryftalline form of quad- 
rilateral fattened columns, or tables, is obferved ; though, 
on account of the quarz, which is perfectly concreted with 
it, the exterior, unbroken fur lace only, in feme parts, ex- 
hibits the cryftalline form* Gri thefe facets the foftil is 
even, and of a moderate luftre ; but in the fracture, which 
is compact and rough, it is only glittering. It is opake ; 
its ftreak of a fomewhat lighter blue; its hardnefs nearly 
that of quarz. 

No fign of any volcanic produdt preferring itfelf in this 
foffil, it was obvious, from the very mode of its appearance, 
that it could not, by any means, be a native fmalt : for, 
muft not the agency of fire have been prelent, to form a 
ftony matter, naturally coloured blue by means of 
cobalt ? 

The following ihort narrative of my refearches con- 
cerning this foftil, will alfo prove, that it is as far from 
being a mountain blue , or containing oxyded efpper j not- 
withftandmg that this is given as the refult of the chemical 
experiments made with it at Vienna* 

Finding that all the adds which I poured upon this mi- 
neral, previoufly reduced into fine powder, and freed as 
much as pofiible from the affociated quarz, would not at- 
tack it with the requifite force, I fubjedted it to a low red- 
heat, combined with twice its weight of pot-afb, procured 
from tartar. After refrigeration, I obferved that the blue 
colour had entirely di appeared, and the mafs had afTumed 
a ye] lowifh- white. When this had been triturated, foffened 
in water, then faturated to excels with nitric acid, digelted 
and filtered, there remained undi Solved fdteems earth. 
I he folution had no colour* In one part of It I immerfod 
polrfhed iron ; but neither copper, nor any other metallic 

fub- 
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fubftance would precipitate. To the remaining portion , 
pmtfiat of pot-afh was added, and thus as deep-blue precipi- 
tate was produced , which, after ignition, was attracted by 
the magnet* From the folution, fepa rated from this laft by 
filtering, liquid cauftic ammoniac threw down feme ahntii- 
nous earth in a flimy ftate, But the remaining fluid differed 
no change, on the addition of carbonat. of pot-afii, 

Silexy alumlne, and oxyded tron y are then the oonffituent 
parts here difeovered, But their refpeitive proportions 
remain to be afeert allied by new experiments, to be per- 
formed with a greater quantity of this foffil. 

As, therefore, not the ill glue ft trace of copper can be 
found in this foffil, it is obvious fbat it cannot in any re- 
fpedfc be confidered as a mountain-blue. 

Nor can T talce it for a native Pruffian blue, which it 
was confidered to he, in confluence of an inquiry made 
into its nature at Chemnitz, Its portion of iron affords no 
argument to the contrary 7 and the grounds of my opinion 
reft upon the following obfer various* 

i, 4) The native Pruffian blue is found only in moor- 
ifh grounds or fens, and in thin ftrata. It occurs 
immediately under the vegetable mould, and appears 
in the form of a loofe white earth, that becomes 
blue only when expofed to air, 

h) This blue foffil, on the contrary, is concreted with 
a hard vein of quarz, which is inclofed in a ftony 
matter of equal hardnefs, Beftdes, its blue colour 
fhews itfelf dircdtly on every recent fracture ; which 
indicates that the foffil was previouflv poflefled of it, 

2 , a) 
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a) Native Pruffian blue is immediately deprived of 

its colour by fire ; at ftrft it becomes brown, then of 

> 

a brick-red* and laftly it melts into globules of a 
metallic luftre, 

h) 1 he foffil from Vorau falls mfhntly in pieces, 
when urged by the fire. Its cohefion is thereby 
loofencd, and it aiTumes the form of a light-grey 
ftaccuient earthy but without fhewmg the leaft dif- 
pofition to fufe.* 

a) With borat of foda, and with the phofphats, 
the native Pruffian blue runs into a black untranfpa- 
rent icoria. 

Rut the foffil from Vorau yields, when fufed with 
borax, a clear, faint, topaz- yellow glafs \ and with 
a neutral phofphat^ j a clear, colourlefs glafs, 

4, The native F ruffian biue directly liquefies in 
acids, when poured upon It, 

£} On the contrary, the fo 011 from. Vorau is with di fa- 
culty a£led upon by acids, 

5, a) Cauftic alkaline lye inflantaneoufty changes the 
colour of the native PrufTian blue into a brown, 

b) But the colour of the above foffil is not at all 
altered by it. 


1 * The author conftantly ufes the exprefiion Pbo/phor/alx, where- 
by concrete phofphc/rtc acid might be underJlood ■ but molt probably 
he means a neutral phofphat, and efpecially the phofpbat of foda f 
w hich, on account of its property of promoting fufion in an eminent 
degree, is chiefly employed by mineralogifts and chenufts in exa- 
mining fubftances with the blow-pipe,— Hence, the tranflator fubfti- 
tu tes, ir 1 all iimilar cafes, the term neutf&f or alkaline fhofphat . TranC 
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In the native Pmffian blue, the oxyd of iron is combined 


But it is ftill unknow rt, by what fubftanee the oxyd of iron* 
contained in the foflil from Vorau, is modified foas to acquire 


iron* is afforded by the Oriental lapis lazuli. It differs, 
however, from the preceding, in this, that its blue colour 
is confiderably more permanent in the fire; for, fo long as 
the ftone is but moderately ignited, its colour continues 
unaltered, and is changed only when the ftone is urged by* 
a ftronger heat, and is brought into the Hate of fufion. 
The lapis lazuli is alfo diftmguifhed from the foflil from 
Vorau, befides its other conftituent parts, by a proportion 
of calcareous earth, which is the caufe of its melting in 


If the above foflil like wife contained lime, I lhould not 
hefitate to range it as a variety of the lapis lazuli ; as has 
been already done by Mr* Stutz - with the name of /pit?* 


be not quite improper- 

Note. I have once mentioned that foflil, as a particular fpecies 
of ferruginous earth, or osyded iron, with the name of iron- 
blue from Vorau ; but its proportion of |ron feems to be too 
fmaU to entitle it to that place* 


* Chemifche ArmaJem 17S4, jtes Stuck, Sdtc 396. 
t Neve Ein rhhtung der N, Naiu ra U enfamm lu vg zu 
WUim, 1793. Seite 49, 


with phofphoric acid j as I have proved in another place** 


the blue colour* 



Another Inftance of a fimilar blue colour imparted by 


fire* 


rious lapis lazuli* Perhaps may the denomination lazuli U 
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XII. 

CHEMICAL EXAMINATION 

1 1 

OF THX 


CIRCON , OR JARGON OF CEYLON , 


I 

FIRST SECTION * 


Among the rough or uncut precious ftones coming from 
Ceylon, there occurs a particular genus, hitherto little no- 
ticed ; which is diftinguiJlied from other gems by the fol- 
lowing characters. 


Its colour confifts of various fttades of pale ydlow^green, 
and reddifli, altogether inclining to a dim fmoke-grey. 
Externally, a greafy glofs is oblerved, and it feels fmooth- 
The ilze of the individual femes is t neon fid erable ; com- 
monly 20 or 30 of them weigh only one drachm. The 
primitive figure of their cryftals is a rectangular four-fided 
column {parallelopipedon) y with tetrahedral terminations, 
the fur faces of which reft on thofe of the column. How- 
ever, this form of cryftallization is diftindlly perceptible in 


Ausxug aus den u, Entdick, &us der Naturkunde t 
£ St. Berlin, 17X9. 


3 

very 



l'cry few fpecimens only j as for the greateft part they are 
merely loofe, minute, rounded grains {abgerundete ge/chiebe * 4 } 

But this kind of gems is eminently diftingmfhed by its 
fpecific gravity, which I have found to be 4,615 f* 

Rome de fife was the firft, to my knowledge, who men- 
tions thefe gems as a particular fpecies of Hones j giving 
them the name, Jargon of Ceylon y and Hating their weight* 
according to Erijfan* $ experiments, at 4,416. Other mine- 
ralogies and writers, who notice this ftone, ckfs it — fome 
with the fapphire, others with the topaz, others with the 
ruby, others with the diamond, and feme with the hya- 
cinth* But Werner has aligned to it a peculiar place in 
the mineralogic fyftem, immediately under the diamond* 
and the chryfoberyl, and called it Zircon (Sifex cir nonius. ) 

The jargons do not lofe much of their weight by ig- 
nition \ for, upon igniting 300 grains for the fpace of one 
hour and a half, and with the greateft intenfity of heat, I 
found the lofs to be only one fourth of a grain* This ig- 
nition 1 repeated three times, and quenched them after 
each procefs in water* The Hones became by this rifty : j 
the brighter ones loft their fmoke-grey appearance, and 
were rendered fimilar to cloudy white-grey quarz \ but 
fomc of the darker fpecimens, as well as fome parts of the 
brighter, turned reddifh. Their natural hardnefs, however, 
did not fee m to have been impaired* 


* A more circnmdantial defemption has been given by Emmery 
ihtgt in his Lehrhvch tier Mineralogies L I'h. Gtejfen , 1793 j and by 
ffiidenmann f in his Handbuch der Mineralogies Leipzig, 1794 . 

+ Yet I have afterwards found a difference in the fpecific gravity 
of the various fpecies j however, the leaft weight that I obfervetf 
was as high as 4*530. 

A, 
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A, 

a) By way of a preparatory analyfis, 200 grains of jar- 
gon were levigated in a flint-mortar to a very fubtle pow- 
der of a white colour, inclining to a pale Hefti-red, which I 
mingled with equal parts of carbonated pot-afti, expoftng it 
to a red-heat for one hour in a filver-crucible. It then 
formed a conglutinated mafs, which, upon trituration, I 
fatu rated to excefs, and digefted with muriatic acid. But 
this did not at all appear to attack it, as I obtained again 
the jargonic powder without the leaft alteration, and with 
the lofs of only half a grain* 

b) For this reafon I afterwards blended the fame powder 
with fix times its quantity of the above alkali, prepared 
from tartar, and ignited it jflrrongly during five hours* The 
mafs was rendered compact, and brought to the point of 
fufion: yet, when fcftened with water, and digefted with 
muriatic acid added to excefs, the powder of the ftone was 
like wife found but little altered ; and, after wafhing, dry- 
ing, and ignition, I recovered it with no more lofs than 
two grains* 

s 

r) Upon this, I once more added 1200 grains of the 
above alkali, and kept the mafs in an ignited (late, until it 
adf u^illy fufed ^ which, after being again fu per- fatu rated with 
muriatic add, left behind it 197 grains of undecompofed 
jargon. 

d) I next put this powder into a retort, and poured upon 
it five times its quantity of ftroiig fulphuric acid, adding to 
it one ounce of water ; and when the liquor had been dif- 

n * tilled 
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tilled off to drynefs, I foftened the refid ue with water. 
But even by this procefs the flone underwent no obfervable 
change. The refidue, when lixiviated and dried* refem- 
bled* as before, a fine Tandy powder, and weighed 196 
grains* From the acid fluid, faturated with alkali, one 
grain of a white earth fell down* 

The obftinacy with which the jargon refilled every at- 
tempt to decompofe it in the above manner, abated my ar- 
dour in purfuing farther this experiment. But, having in 
the mean time become acquainted with the powerful efficacy 
of cauftic fixed alkalis in loofening the cohefion of parti- 
cles in the various fpecies of gems, I refolvcd to employ 
them alio for the jargon, and proceeded to the following 
new experiment* 


B. 

a) Two hundred grains of finely pulverized jargon were 
ignited for two hours in a ftlver-crucible, with four times 
their weight of cauftic foda, and with fuch an intenfity of 
beat, that the mafs continued in a ft ate of pulpy or thick 
fiifton. Upon refrigeration, the mafs proved to be very 
hard, and was gradually foftened by repeated affufion of 
boiling water* The alkali feemed to have totally loft its 
former caufticity, the folution tailing like a weak carbonated 
lixivium* When it had been fufticiently fuper-faturated and 
digefted^with muriatic acid, I did not obferve that any fill- 
ceous earth feparated ^ and the uudiffolved refidue remained 
behind on the filtering paper in the form of a fine fand-Iike* 
powder, weighing, after deficcati on and ignition, 1721 
grams* 


h) That 
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&) That refidue, when again treated in the fame manner 
with four times its weight of cauftic foda, afforded a very 
firm porous mafs, which, after being digcfled with muri- 
atic acid, in the manner related, left behind 1^8 grains of 
jargonic powder* 

e) The fame procefs of adding to it four times its weight 
of cauftic foda, and fubfequeht digeftion in muriatic acid, 
was repeated with this I aft. After this treatment, there 
ftill remained r 27 grains. 

d) This, treated again for the fourth time in the fame 
manner, left 97 grains. 

e) As my flock- of cauftic foda wa$ now exhaufted, I 
prepared, inftead of it, a caufHc vegetable alkali, anu added 
to the ahovt undecotapofed 97 grains of jargon fix times 
their weight of the above alkali, and kept the mafs, during 
ftverfcl hours, in as intenie an ignition, as the filver-cruci- 
ble was able to hear without melting* However, Its fufion 
went on but (lowly, and was of a pulpy confidence, 
K\ en boiling water would but difficultly liquefy the refrige- 
rated mafs. But, when it had been fatu rated to excels, 
and digefted with muriatic add in the degree of boiling 
heat, a total folutiojn of the jargon enfued. 

/) I now poured together all t the feveral preceding folu- 
tions. The whole of them exhibited a tranfparent fluid 
but fame what opalefcent, and with a few light flocculent 
particles floating in it* I then faturated this liquor with 
carbonated, or mild pot-afb. The earth, which feparated 
by this management, gave to the mixture an appearance of 
milk. But when collected on the filter, and wafhed, it 
fir ft aflumed the form of pafte made of (larch, and after- 
wards dried up to lumps of a vitreous appearance, and of a 

N 2 “ whitifh 
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whitifh colour, verging upon the grey-green, 7 he fluid 
filtered off from it, together with the wafhings, flill depo- 
fited in a warm temperature a fmall portion of earth, 
which I added to the above precipitate, 

g) This precipitate contained now all the eonftituent 
parts of the jargon under examination, but deprived of 
their native cohefion, One half of it I digefted with one 
ounce of flrong muriatic acid, in a heat of conftderable in- 
tenfity, and thus I obtained a turbid yellow Ifti folution, 
from which the undiffolved part flowly fubfided upon dilu- 
tion with water. After the fuperincumbent liquor had been 
decanted, and therefiduum digefted with an equal quantity 
of boiling muriatic add, I filtered the folution, and dried the 
undiffolved re ft due, which ftill remained, 

h) As, in this inftance, it was my principal defign to dif- 
cover, whether any calcareous earth was prefent, I preci- 
pitated the diffol ved portion from the muriatic folution by 
means of cauftic ammoniac. It fell down as an extremely 
loofe fub fiance, refembliiig a tranfparent flime. But neither 
carbonated ammoniac, nor carbonated pot-afh, would pro- 
duce the lead turbid nyfs, when added to the feparated clear 
liquor. This fhews, that It contained no calcareous earth ; 
which was alfo confirmed by feveral other tefts or re-agents 
employed for that purpofe. 

i) Upon the fecond half of the above precipitate (g) I 
affufed a triple quantity of concentrated fulphuric acid, and 
ab ft railed it again by diiiillation to drynefs. From the refi- 
dual mafs again foftened with water, and which looked like 
diffolved ftarch, I feparated the undiffolved part by filtration. 
But the filtered fulphuric folution, which was as limpid as 
water, when combined with various precipitating media, 

exhibited 
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exhibited precifely the fame phenomena with thofe fhewn by 
the foregoing falunon, prepared with muriatic acid. 

The whole of the earth, which remained from both 
folutions {^} and {/), weighed, after ignition, 86} grains, 
and refembled a fine fandy powder. It was then mingled 
with four times its weight of carbonated pot^afb, and fub- 
jedted to ignition in a filver-crucible, until it entered into 
complete fufion. When the mafs was again foftencd in 
water, it was found flail hard, and of difficult folution. 
However, a very fubtle, heavy, and, apparently, tena- 
cious earth, was depofited, which, collected and ignited, 
was found to weigh 28} grains, 

/) The clear and colourlefs alkaline lixivium I divided 
Into two parts. One half of it I famrated with muriatic 
acid ; by which treatment, a white, puffy, gelatinous 
earth feparated, no portion of which, however, would 
re-diffolve, by adding a fuperabundant quantity of the fame 
acid. The other half I firft diluted with plenty of water, 
and then gradually fatu rated it to excefs with muriatic acid* 
It continued clear and limpid ; and by this I was convinced, 
that the above was merely Jillceous earth j which, therefore, 
after deducting the 28? grains of earth from the 86f grains 
that were fufed with the pot-afli (i), amounted to 58 
grains* 

Note* This is the order of examination in which I proceed, with 
refpe£t to thofe earths, which, on analyfis, I have fome rea- 
fons to confider previoufly as belonging to the fil ice 0 us genus. 
By this method I moil furely avoid the error, perhaps not on- 
frequent, of immediately calling any earth, that on the firft 
attempt does not appear to diffolve in acids, merely filiceous* 
1 1 ike wife largely dilute with water the alkaline feint ion of the 
filiceous earth, and combine it to excefs with any acid (in 
which cafe, however, no precipitate enfues, becaufc the filu 
xr , ceous 
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t eous earth thus drcumfhneed is really foluble in water.)— 
And when upon this T evaporate It todrynefs, with the affi- 
ance of heat, and foften again the dry fall, with water, I find 
the hltceous earth, that was before held in folutton, at the 
bottom of the veffej, in the form of fine cry ftal line grains of 
fand. 

m) Thofe 28 \ grains of earth, that were left behind on 
the treatment with alkali (£), I digefied in a boiling heat, 
with an abundance of nitre-muriatic acid, A refidue was 
left, weighing, upon ignition, 16 grains, 

n) Thefe undiflblved 16 grains, blended with fix parts of 
cauftic pot-afh, were exposed for fome hours to a red heat, 
The colourlefs fluid, which was filtered off from the mate 
when again liquefied with water, was not rendered turbid 
by the addition of fulphuric acid. But when expofed to a 
raifed temperature, it formed a gelatinous mafs, which, af- 
ter thorough define at ion, and the reparation of the remain- 
ing fair by fubfequent afFufion of water, left three grains of 
Jiltceous earth behind, in the form of fand, 

0) The remainder of the alkaline foliation (ra), was fub- 
jedted to digeflion with boiling aqua regia. The earth, 
contrary to cuftom, fwelled into a filmy matter, and the li- 
quor acquired a greenifli tinge, I filtered the folution pre- 
vioufly diluted with watery mixed it with the preceding, 
which was likewife prepared with nitre-muriatic acid (m),and 
added pruffiat of pot-afh. The greyifh-green precipitate 
thus produced, when heated to rednefs, weighed no more 
* than half a grain. The portion of oxyded trm x thus de- 
tected in the jargon under examination, may therefore be 
eftlmated at one fourth of a grain, 

Noie* Some phenomena which appeared -on examining this pre^ 
dpitafe, obtained by means of pmfliated pot*afh, led me to 

fufpe£V 
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fufpeft a flight trace of Hie pre fence of Nickel* However, 
lince, 011 every iubf--*juent .examination of the jargon, no fuch 
indication any more occurred to me, I think the above ap- 
pearance to have been merely accidental. 

p) Carbonated vegetable alkali, being then added to the 
nitro-mu atic folutiorij precipitated of a white colour the re- 
maining portion of earth, which it ft ill contained. This 
earth, upon examination, was found to be of exa£tly the 
fame nature with that obtained from the firft folutions. 

y) After the refidual undiffolved earth had been ignited, 
it weighed five grains. I confider this as the remainder of 
the rough jargon, which had eluded the attempts to decom- 
pofej it the farther analyfis of which, from the minutenefs 
of its quantity, could not be undertaken* 


c, 

I now proceeded to the clofer examination of that part of 
the jargon, which was found to be foluble in acids, 

a) According to the eftabli filed rule, the above fulphuric 
folution (B, /) fhould be fuppofed to contain either mag- 
nefian, or aluminous earth, or a mixture of both. How- 
ever, the tafte gave not the leaft indication of either. On 
the contrary, it was hardly diftinguifliable from that of pure 
fulphuric acid, and but gently aftringent, In endeavouring 
tocryftallize it, I expelled a part by evaporation, combined 
the remainder with a proportionate quantity of pot-afh, 
and waited to fee whether aluminous cryftals would form* 
It is true, on farther evaporation, there feparated a cryftal- 
line milk-white cruft 5 which^ however, could not he taken 

N 4 for 
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for alum, but only fulphat of pot-afli, together with which 
a portion of the difTolved earth was depofited* 

To carry the experiment farther, I difTolved the 
above-mentioned faline fediment in watery and in order to 
colled the whole quantity of the jargonic earth, I likewife 
dUIblved that portion of it, which I had recovered from the 
muriatic folution (B* ^}, by means of ammoniac, as well as 
that which I had precipitated by vegetable alkali, from the 
mtro-muriatic folution (B,p), Both thefe laft I difTolved 
in dilute fulphuric acid, and added the folutions to the pre- 
ceding* 

c} : , I now once more direded my attention to the metallic 
ingredient in the jargon, to deted which, I could employ 
only the prufFiat of pot*afh« The firft portion which was 
added, produced in the colourlefs folution a dirty olive- 
green; but fubfequent additions, made by degrees, tinged 
the mixture of a deep-blue. After the blue precipitate had 
fuhfided, it was colleded and dried. It weighed three 
grains ; of which the proportion of iron may be efti mated 
at a fourth part, that is, three fourths of a grain, 

d) Upon this I fatu rated the whole of the fulphuric fo- 
lution with cryftallized alkali, prepared from tartar ; on 
which the earth, which feparated, imparted to the mixture an 
uniform, milky appearance. The earth thus depofited and 
wafhed 3 was fubjedted, while yet moift, to the following 
experiments, 

e) In diluted and gently warmed fulphuric add it djf- 
folved without any effervefcence, though it had been preci- 
pitated by carbonated alkali; which fhews, that this earth 
has no a&nity with carbonic acid. The fulphuric acid took 
up a large quantity of it* I continued adding this earth to 

the 


i 
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the acid, until the laft portion gave the folution an opaline 
appearance 5 but this again difappeared on the addition of a 
flight quantity of fulphuric acid, fo that the faint ion then 
became clear* After cooling, it congealed into a milk- 
white, pulpy iubflance. For this reafon 1 again added a lit- 
tle fulphuric acid, which, affiHed by a low heat, rendered 
the folution again limpid, fo that irno longer coagulated in 
the cold. I then left it {landing at re it in a low tempera- 
ture, and after fome days I found the greatefl part of it Ihot 
into final], detached, and clear crystalline groups, in radii 
of a'flattenedj quadrilateral columnar form, diverging from a 
common centre, and terminating in fharp points* Their 
tafte was hut little four, and left on the tongue a flight 
aftringency, When thrown into water, they foon and ea- 
sily diffolved, at the fame time that they loft their lim- 
pidity and became turbid. The remainder of the foliation 
fiill afforded fome cryftaJs of a fine granular form ; and the 
laft portion thickened into an irregularly Ihaped mafs* 

f) DItUiled vinegar, concentrated to a fourth part of its 
bulk by freezing, diffolvcd the earth with equal readinefs, 
receiving from it the peculiar {afte already mentioned* 
This acetic folution dried by heat into a pulverulent refidue, 
deliquefeing in the air. 

t 

g) I like wife boiled a portion of the jargonic earth with 
a lye of concentrated and cauftic lixivium of pot-afh, pre- 
viously heated to boiling. The earth merely fubfided in it 
in a ioofe, flocculeru form, without being diffolved. 

h) It is, then, manifeftj from the foregoing experi- 
ments, that the Jargonla , or jargonic earth, is entirely 
different from the aluminous. That it is equally diftinci: 
from the magnefian earth, has already been proved by the 
total ab fence of all magnefian tafte in the fulphuric folu- 
tion, 
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tion, as well as by its incapability of abforbing carbonic 
acid. However, that no circumftance might be left unex- 
plored in this examination, I re-diffolved in ful photic acid 
the portion that yet remained ; and having fatu rated with 
carbonat of lime the folution heated to boiling, 1 filtered 
the fluid from it after cooling. But neither the tafte, nor 
any other re-agents, could di-fcover the fmalleft fign of 
magnolia. 

«* * 

i ) When this earth was tried with the blow-pipe 
upon charcoal, the phofphoric fait proved unable to dif- 
folve any part of it, although its a&ion was long conti- 
nued ; for the "'earth remained in the dear globule of that 
fait without any alteration. Nor was it found in any way 
attacked, when fufed with foda in the fmall filver-fpoon. 
However, it di Solved by degrees, completely, arid without 
bubbling, in glafs of borax ; and the bead, thus produced, 
continued perfectly clear and colourlefs. 

From the refull of thefe experiments concerning the pro- 
perties and relations of the earth extra&ed from the jargon, 

I think my fclf juftified in confidering it as a new y dijHn£f y 
fmph earth , before unknown 5 and at prefont I give it the 
name of Zircon-earth ( Terra Circonia*) y until it may, 
perhaps, be found in other fpecies of ft ones, or pofieffed of 
other properties, that may give rife to a more appropriate 
denomination. 

In the mean time, I wifh that the above fads may ex- 
cite that attention which I think they deferve ; in order to 
induce one or more eminent chemical analyfts to repeat 


* In this country JARGOM A F Tranfl. 

thefe 
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thefe rcfearches, whereby the results of my own may be 
: either confirmed or corrected. 

The proportion of the ingredients?, conftituting the jar- 
j gon, is yet left to be determined. Bat it is obvious, that, 
1 whenever new conftituent parts are difeovered, the nature 
: of which is as yet entirely unknown, and which do not ad- 
mit of being treated by the methods hitherto practifed, the 
determination of their proportions cannot be brought to tha^ 
high degree of accuracy, which may be expected when the 
, Chemift purfues a beaten path, and cannot want a chemical 
- knowledge of the eonftituent parts which he meets with in 
the fubjedt under his examination. 



! grains contain the fame proportion of constituent parts, we 
may eft i mate the ingredients in 100 parts of the jargon 
to be the following : 


‘ fubjedted to this analyfis, I obtained 



Remainder of undecompofcd 
jargon , B. q) * 


« 5 


The quantity of this newly difeovered 
JARGON 1 A may be eftimated at 133 


200 


And fuppofmg that thefe remaining undecompofcd five 


Site x 
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'j 


Sikx 


o,5 o 
68 


Oxyd of iron , * 

Jargonia - * * 


100 


SECOND SECTION 


Since repeated experience has Ihewn me the powerful 
influence which the cauftic alkali, when employed m the J 
liquid ftate, exerts in promoting a more complete decompo- \ 
fit ion of the harder fpecies of ftones 3 I could not avoid fub- 
jefling the jargon likewife to this method of treatment, ; 
But to avoid fuperfluous prolixity in this eflay, I lhall con- 
fine the circumftanttal detail of thefe new experiments to 
that analytical procefs only, which I have found the moll 


a) One hundred grains of feledted jargons, previoufly 
comminuted in the Heel-mortar, were ground with water to 
a moft fubtle powder, in the triturating difh-mad^ of flint. 
When dried and ignited, they were found to have acquired 
one half grain of additional weight. 


&) The powder ofi thefe ftones was next ftrongly digefted 
in a menftruum, compounded of if ounce of muriatic acid, 
and half an ounce of the nitric, Cauftic ammoniac, poured 
into the filtered bright-yellow fluid, produced a yellowifti- 
white precipitation, weighing two grains after drying. 


in moderately ftrong muriatic acid, poured upon it in the 


convenient. 


A* 


The iron, which this precipitate contained, was re-diflolved 



cold ; 
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cold ; another part of it remained undilTolved, and was fe~ 
parated by filtration. The ferruginous contents of this 
laft yellowifh folution were again thrown down, in the 
form of brown > floceulent particles, by means of caufUc 
ammoniac ; after which they were collected and ignited 
upon charcoal. The precipitate appeared then in black. 
Alining grains, which obeyed the magnet, and weighed 
I grain. 

That portion which would not again diflolve, and which 
ft ill prefer ved its former yellow ifh-white hue, I like wife 
heated to rednefs, upon a piece of charcoal. By this 
management it acquired a feint, dark-brown colour at the 
Arft moment of ignition : — a phenomenon which does not 
ufually take place, except in the white oxyd of manganefe. 
This portion weighed | of a grain. 

c) Upon the pulverized jargon, after treatment with 
acids, and adding the above-mentioned reftduum of | of a 
grain (£), I poured two ounces and a half of a cauftic lye, 
in which the faline part made half the weight. The whole 
was then infpiiTated in a filver- crucible to drynefs, and mo- 
derately ignited for two hours j by which treatment the 
mafs prefer ved a pap-like confiftence. When refrigerated, 

! I foftenedthe indurated, grey-white mafs with water. The 
powder of the ftone, thus feparated from the alkaline lye, 

. when w allied and dried in a low-heat, now refembled 
: elutriated chalk, and weighed 128 grains, 

d) I then faturated the clear alkaline lixivium (r) with 
fulphuric acid. By this it was not rendered turbid ; but 
only after it had been evaporated to drynefs, and the faline 

- mafs again foftened with water, there appeared fdiaous 
■ garthy amounting to three grains after ignition,. 
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e) The above jar gome powder (r), being now prepared 
for folntbn in adds, I firft affufed upon it eight times its 
weight of water ; and upon this mixture, which had af- 
firmed a milky appearance, I poured a fufheient quantity of 
dilute fulphuric acid. In this menftruum, aflifted by heat, 
the whole of the powder (a few impurities excepted), dif- 
fplved into a limpid, colon rlcfe liquor* After cooling, 
there fettled around the Tides and bottom of the glafs-veflel 
ah irregular cruft, confuting of white cry ft al line grains; 
which again diflblved upon alfufmg more water of a warm 
temperature. This being done, the colour left folution was 
evaporated with a low heat* At the beginning of the pro- 
cefs it remained clear, but afterwards it coagulated into 
an uniform, pellucid jelly. 

f) When this gelatinous coagulum had again been di- 
gefted with a large quantity of water, it diflblved into the 
form of tranfparent, vifeid grains ; which, colledted on the 
filter, and deficcated* refembled glafTy fand, Thefe being 
expofed to a red heat, with four parts of mild vegetable al- 1 
kali, and the mafs re-diffolved in water, left behind 
3 grains of earth. Sulphuric acid precipitated the filiceous 
earthy which was diflblved in the alkaline folution, in its 
ufual flimy form. Its quantity amounted, after ignition, to 
24 g rains , 

ir. ■ +- ► 

£) After thofe three grains of earth had been re* 
diflblved in fulphuric acid, and, along with their folvent, 
added to the remainder of the foregoing folution, I preci- 
pitated the jar gome earth contained in that fluid, by means 
of a boiling lye of carbonated pot-a£h* The precipitated 
earth, edulcorated and dried in the air, was of a moderately 
loofe cohefion, of a white colour, a little inclining to that of 
flefti, and weighed 122 grains* One fourth part of it, 
5 when 
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when ignited, amounted to 17^ grams s which gives 6g for 
the whole. 

Therefore, the conftituent parts of the jargons y anal y fed ? 
are, in one hundred , 

J organic earth * . , g) , * , 69, 

SHix * d) \ , 3 

/) , • 


Trcwi which fubtradled a) * . | 

26| . 26,50 
a/h>0M * , . . b ) , * * * 0,50 

96 

Lofs , 4. 


zoo 


B. 

I fhall farther mention fome of my other analytical pro- 
cefleSj repeated on that fubje£fc under circumftanees fome- 
what diverfified, and alfo the obfervations which have 
occurred to me concerning the chemical habitudes, or re- 
lations of jargonic earth. 

d) Both the accurate difeovery of the proportion of the 

■ filiceous earth, and its thorough reparation from the earth of 
jargon, are rendered highly difficult by their intimate union, 

■ as well as by their reciprocal folution of each other. This 
* end I have attained, in the fureft way, by the method juft 

now 





i$z XIL On the Jargon of Ceylon. 

now defcribed : and for this rcafon I recommend this as thft 
beft among feveral that I have attempted. However, 
there feems to obtain fame little difference in the propor- 
tion of the filiceous earth, depending on the nature of the 
feveral varieties of the jargon; which is likewite made 
probable by the fmall differences in the fpecific weight of 
various fpedmens of this ftone* 

h) If, upon the mafs obtained by foftening the jargon 
with water, after its ignition with cauftic alkali, muriatic 
or fulphuric acid be immediately poured, to a flight degree 
of fuper-faturation, the whole is diredtly diffolved, clearly, 
and without refid ue. The earth precipitated by means of 
alkali from this folution, hardens, during deficcation in 
warmth, into tranfpa rent, vitreous, heavy, folid, and brittle 
lumps; which, in the moment they are removed from the 
heat, fly into fmall pieces, with vehemence and noife * 
fome of which, if not inclofed in paper, are often thrown to 
a great di fiance* The higher the temperature in which the 
earth has been dried, the greater is the refid ue left behind 
undiffolved, when again conveyed into add menftrua, for 
folution* 

c) It does not feem that the boiling of rough, pulverized 
jargon, in acids, is fully competent to extraft completely 
their proportion of iron* If, therefore, the prepared earth 
of jargon be again diffolved in an acid, and combined with 
prnifiat of pot-afh, the ferruginous remainder will appear in 
the form of a precipitate, fometimes of a Pruffian-blue ; at 
others, of a bright mountain-blue* But this precipitate is 
unable to indicate the true quantity of iron which it ex- 
hibits ; for It conflfts not only of a fmall portion of oxyded 
iron, but alfo of a much greater part of jargonic earth, 
thrown down along with it, which afterwards refifts a far- 
ther reparation* It is, from the pretence of this earth, 

united 
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united with the precipitated iron, that the above precipitate 
acquires a pale, reddifh colour after ignition, and is hardly 
attracted by the magnet* 

Consequently, not fo much with the view of afcertaining 
the proportion of the conftituent parts, as to produce the 
jargonia absolutely free from iron, it is advifeable to re- 
diffoJve the earth firft obtained, in an acid, and to feparate 
that fmall remainder of iron by prufliated alkali. The 
iron being thus got rid of, the earth of circon, now per- 
fectly pure, Oiouid' be at l&ft precipitated by means of an al- 
kali, in a heat of ebullition. 

d) To obtain the eircon-earth in a Hate of eafy folution 
in acids, itisneceflary that, after precipitation and waftiing, 
it Should be dried in a gentle heat only. Strongly ignited 
earth of jargon will not diffblve in acids, unlcfs again pre- 
vioufly prepared for that procefs by igniting it along with 
cauStic alkali. 

e) When the jargonia is to be precipitated from acid 
Solutions, by means of carbonated pot-aftt, the point of fa- 
ta ration ftiould not be exceeded ; fince, other wife, in 
proportion to the excefs of alkali added, it will, either in 
part or wholly, be rodiflblved in the fluid, and can only 
then be made to re-appear by adding frefli acid to the fuper- 
fluous alkali. However, this earth is not re-diffolved, if 
the precipitation is performed by cauflic vegetable alkali, 
though the fluid ftiould happen to be fuper-fatu rated with 
the fait. 

f) Of all the acid folutions of jargonic earth, that 
\Vhich is prepared with muriatic acid has the greateft ten- 
dency to cryftallize. It committed to fpontaneous evapo- 
ration, tb zmuriat of jargonia ftioots into very Render, acicu- 

~ O lar 

% 
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hr cryftak, radiated in a diverging direct ion* which con- 
tinue dry on cxpofure to air. 

^■) The jargonia is not at all difpofed to vitrifadtion ; 
which is proved by the following experiment. A glafs 
frit, compofed of 60 grains of jargonia, and 40 grains of 
mild alkali prepared from tartar, was expofed, in a cruci- 
ble made of clay, to an intenfe and long continued fire. 
But by this procefs not only was no union of thefe two 
fubftances effected, but they even entirely feparated. The 
alkali fixed itfelf on the fides of the veffcl in indurated 
grains , and in the middle the jargonie earth lay by itfelf, 
in the form of a coarfe, harfli, and loofely conglutinatcd 
powder, of a yellow if li- white colour. 
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XIII. 


CHEMICAL EXAMINATION 


HYACINTH. 



On giving the firfl information of the new fimple earth 
di (covered in the Jargon of Ceylon* I declared, at the fame 
time, my earneft defire of feeing this difeovery farther pur- 
fued, and confirmed by probatory refearehes of able che- 
mifts* That wifh, however, remained unfulfilled, with the 
exception of feme few experiments made by Gmelin. It is 
probable that the few opportunities, which have hitherto oc- 
curred of obtaining jargon pebbles in a -fufficieht quantity, 
have prevented chemifts from inflituting a particular in- 
quiry into their nature. They will, therefore, it is hoped, 
find pleafure in hearing, that the fame earth is like wife con- 
tained in another gem, the Hyacinth - , which may be eaftly 
obtained, and in lufficient quantity- This Information will, 
perhaps, caufe furprize, fince the analyfis of the Hyacinth, 
publilhcd by Torb , Bergman^ appears to have been long 
fince confirmed by its general reception. According to 
this, the Hyacinth is fuppofed to confift of,' 
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40 , , . Argdy 

25 . , , Site jf 5 

20 , , Li mi} and 

13. , . Oxyd of iron. 

Therefore, to obviate all doubts that may arife concern-* 
ing the correcfnefs of my prefen t analyfis, I declare be- 
fore hand, that it is not merely the refult of one Tingle and 
fuperficial decompofition of the Hyacinth* but of feveral 
analyfes of that gem, performed at different intervals of 
time, and in every refpecl complete. 

The native country of the Hyacinth, which was the fub- 
jedt of the following experiments* is Ceylon , — Whether 
thofe fpecies of Hones* which in European countries, in 
Bohemia y Italy , and France r for in fiance, are indicated 
by this denomination, are true Hyacinths, I have not, 
as yet, been able to convince myfelf by any fatis factory 
proof, 

I have found the fpecific gravity of the genuine Hyacinth 
for the moil part to agree with that of the Jargon j that is, 
according to its varieties, from 4*545 to 4,620, 

The detail of the experiments, which, with fome vari- 
ations, I repeated with the Hyacinth, may be the lefs cir- 
cumftantia)* fince* in effential points* the fame holds good 
with refpedfc to this gem, as what I have flated in the fecond 
fedtion of the preceding effay to belong to the Jargon, 
its analyfis and its conflituent parts, 

a ) One h undred grain ; o f Hyacinth r e ce 1 v e d , by 1 e v \ ga- 
tion in the flint-mortar, an increafe of weight of £ grain ; 
which fhews that its hardnefs is not materially different 
from that of the jargon 


>) This 
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b) This pulverized hyacinth, digefted with two ounces 
of mtro-munatic acid, yielded, upon Saturating the Solution 
with pot-afh, a light-brown precipitate, of 3^ grains, when 
dried. Ammoniac, added to it, diffolved nothing ; and it 
remained colon rlefs. After the precipitate had been again 
Separated from the volatile alkali, I put it into muriatic 
acid, which difTolved its ferruginous contents, leaving a 
white earth behind, which, when ignited, weighed in- 
grain. The portion of irm y precipitated by cauftic am- 
moniac from the muriatic Solution, weighed \ grain, when 
ignited, and became black and refplendent. I fufed it 
with a neutral phofphat, upon charcoal, in order to find 
whether it contained manganefe $ but no trace of it was 
perceptible, 

c) The above il grains of earth (b) were now added 
again to the hyacinth, alter treatment with acids. The 
ftone was then Subjected to red-heat, with fix times its 
quantity of caufi \c alkali, in the manner explained in the 
efi av on the jargon of Ceylon 5 the ignited mafs was again 
liquefied with water ; and the earth remaining after this 
procefs weighed 123 grains, when collected, edulcorated, 
and dried, 

d) The alkaline lixivium was then Saturated with mu- 
riatic acid, and evaporated. At firft it continued clear ; 
but towards the end ftltceous earth Separated, the quantity of 
which, after ignition, amounted to 6 grains, 

e ) Upon thofe 123 grains, previoufly well wa/hed with 
water, I poured a Sufficient quantity of muriatic acid ; 
which, with the affiftance of heat, diflblved nearly the 
whole, a trilling refidue excepted. This muriatic Solution, 
evaporated in a moderate heat to a Sixth or eighth part, 
loft its fluidity, and formed a limpid gelatinous coagulum, 

O 3 It 
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It was then covered with water, and expofcd, with re- ' 
peated agitation* to a digefting heat* By this management, 
the filiceota earth feparated in filmy, int (linefeed grains, and 
weighed, after ignition, 23I grains* 

f) The folution, thus freed front its filex, was now fatu- 
rated with a boiling lye of mild alkali ; and the precipitate 
was wafhed and dried in the air* This laft weighed 114 
grains, proving, upon every trial, to be jargmic earth * A 
fourth part of it, heated to rednefs, weighed i6| grains ; 
which make the wholeainount to 66 grains. 

~g) The above 6 grains (d) y with the 23! grains (e) in 
the whole 29! grains of fdiceous earth, were ignited with 
a quadruple weight of vegetable alkali* When this mafs 
had been again foftened with water, it left a refidue, which 
I ext railed by muriatic acid. From this muriatic faint ion, 
alfo, when faturated with pot-afti, jargonic earth fell down, 
weighing 4 grains after ignition. Hence, fubtradlmg 
thefe, the quantity of filiceous earth is reduced to 25} 
grains* 

One hundred parts of hyacinth ^ therefore, have given 

Jargonia . * f) * 

i) - 

4 Silex * * * 

Subtract , a) * 


Qxyd of iron „ h) , 


: 1 } 
■ 2 5 i 


70 


25 


25 

0,50 


95,50 
Lofs 4,50 
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What I have already mentioned, when treating of the 
jargon of Ceylon, both with refpetSt to the variation in the 
proportion of the filex, and the fmall quantity of iron ftill 
remaining, which may be feparated by means of Pruflian 
alkali, applies like wife to the hyacinth. 

Hence, the jargon of Ceylon* and the hyacinth ^ fhould, in 
future, be ranked in the feries of natural bodies as two 
fpecies j or, if it be preferred, as two genera , under me pe- 
culiar and diftindt order of /tones. But which of thefe two 
is entitled to preference, in giving. its name to the ge- 
nus f— ' The jargon has, indeed, already obtained that 
diftindtion 5 but ought it not to, be transferred to the hya- 
cinth, being a gem much older, longer known, and more 
efteemedf — If fo, the denomination hyacinth-earth fhould 
then be adopted, and fubftituted to that of dr coma y pr 


C H E M I CAL E X A M I N AT I O N 


OF THE SUPPOSED 

HUNGARIAN RED SHORE. 


The faffil, found at in Hungary, and called 

red Sheri, is there dug up from a bed of quarz, ftratified 
with fhiftofe mica. Its colour is a pale brownifh-red. Its 
figure is a column ftrongly furrowed, or channelled, length- 
ways, which, in my fpecimens, exhibits a rectangular paral- 
lelopipedon, The larger fpecimens which I pofiefs are 
| inch thick; but thefe Ihorls arc commonly thinner, and 
form only need ie-ih aped cryftais, the external fur faces of 
which are ftriated, and, as well as thofe of the fragments, 
ftrongly finning. Their crofs fracture is foliated ; the 
longitudinal fracture of a medium between the foliated and 
uneven, and in fome parts of the minute conchoidah The 
fplinters of this foil'll, and thin edges, are tranfparent, like 
the light-red filver-ore, which, in general, It very much 


* Born mentions Rbonlz, as the place where it is found. See 
his Catalogue Meth . ct Rais* de la Collett, d. EoJJtL Tom. i, p* i6£. 
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rcfembles when in fragments* It breaks into fmall acute* 
angular pieces* which* however, Ihew a very great hard- 
nefs mi trituration j and the colour of the powder is between 
the orange and brick-red* Its fpecific gravity I have 
found to be 4*180* 

It was undoubtedly the oblong form* together with the 
ftriated, fluted fur face of its cryftais* which occafioned this 
foil'd to be claiFed under the tribe of fhorl : whereas other 
mineralogifts think themfelves entitled, from its colour and 
fradture, to reckon it a garnet* 

But it will be made evident by the refults of the following 
analyfis, that this mineral body belongs neither to the 
one nor to the other of thofe fpecies offtones, nor at all to 
the clafs comprifmg the genera of earths and ftones, On 
the contrary, it will appear that it confifts of a peculiar , 
diflint 7 , metallic fubflance t 


A. 

* 1 

a) I expofed a piece of this mineral, in a crucible made cf 
clay^ to the heat of the porcelain furnace. By this it fufFered 
no change as to figure and luftre; but the colour paffed in- 
to a deep brown-red, 

b) Another fpecimen, that was fubje&ed to a porcelain 
heat in a charcoal-crucible , burft into angular grains j while 


* For the quantity of this rather fcarce foflil, requiflte to this 
analyfis, I am indebted to the kindnefs of Count W'urben t of 
Vienna* 


its 
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its colour changed to a faint light-brown* and fen reefy any 
of its original luftre remained, 

c) When fufed with an alkaline phofphat* upon char- 
coal* before the blow-pipe* no folution enfues. The 
globule acquires a pale redd iftn grey* and turns opake, 
A gentle preflure makes it fall afunder* in the form of 
fand, 

d) Melted borat of foda (borax) diflolves it* uniting with 
it to a clear vitreous bead of an hyaemthine red. 

e) If the powder of this foffil be fufed in the filver fpoon 
with foda y it gradually diflolves, and the globule becomes 
untranfparent* and of a reddifh white colour* after coolings 


B, . 

In order to examine the agency of acid? oil this mineral* 
when finely pulverized, I inferred feveral portions of it in 
four feparate phials* and poured upon one fnlphuric y upon 
the other nitric/upon the third muriatic, and upon the 1 aft 
nitre-muriatic acid ^ fubjecling them all to long digeftion in 
a ftrong heat. No action enfued in either ; for the fofiU 
was again taken out of each acid without any alteration. 


a 

Having blended one hundred grams of the foffil, finely 
levigated with four times its weight of caufKc pot-afii, I 
expo fed it to a red-heat for one hour. When removed 
from the fire* I foftened it by water* fu per- fat urate d with 
muriatic acid* and fubjeefed it to digeftion. There feemed' 
i > but 


4 
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but little of it diflolved, and the und [Solved part la y at 
the bottom of the vefTel, as a white, tenacious, and heavy 
earth. When the mixture was thrown upon the filter, 
in order to fe par ate the fluid, it palled through the pores of 
the paper in the form, of milk. For this reafort, I pat the 
whole again together into one mafs, diluting it with a 
greater quantity of water; and the earth having fubfided 
after 24 hours, the water was decanted, and the fediment 
dried in a warm tcmpe ratine. By this management it 
again acquired a reddifh colour. 

This feemed to indicate that the cohefion of this fhori 
was not yet perfectly loo fen ed . I therefore ignited it once 
more with 200 grains of the cauftic fait, and again digefted, 
with muriatic acid, the mafs ptevioufly fattened. Even in 
this cafe the mixture refembled milk, and continued feveral 
days in this ftate, without becoming clear. I diluted it 
then with more water, and made it boil : upon which the 
earth feparated in detached, flocculent particles, which then 
admitted of being collected on the filter. But they ad- 
hered to it very firmly and clammily ; which, upon exficca- 
tion, rendered its reparation difficult, 

I inftituted feveral preliminary experiments with that 
portion which could be collected; by which I learnt, that, 
in this inftance, I was engaged with a peculiar metallic 


D. 

I repeated the decompofition of the foflil with fuch a 
variation of the proccfs, as to avoid the difficulty in fe- 
parating and collecting the precipitate, which took place 
in the preceding attempts. 

Twc 


r 
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Two hundred grains of the foffil, finely pulverized, and 
mingled with five times their quantity of carbonated alkali, 
were ignited in a porcelain-pot. The mixture entered into 
a thin fufion ^ but when poured out, it coagulated to a 
greyiih-white, denfe mafs of acicular cryftals* at the upper 
furface, and of a fibrous fracture, This I triturated and 
liquefied in boiling water. A white precipitate foon fub- 
fided, from which the fupernatant liquor was filtered off, 
and faturated with muriatic acid. By this management, a 
white, fiimy earth fell down, that weighed eight grains 
after drying, and confifted of a mixture of argillaceous and 
filiceous earths. 

The refiduum, wafhed, and deficcated in a gentle heat, 
appeared as a white loofe eartb 3 and weighed 328 grains. 


E. 

This white earth was fubjefled to a number of experi- 
ments 3 the refults of which were, as follows. 

I. Its relations to acids . 

0) It foon diffblved in dilute fulphuric acid y and afforded 
a clear folution, which, when expofed to the air, evapo- 
rated, leaving a white, turbid, pafte-like fubftance behind 
it. 


h } Nitric acid likewife formed with it a limpid folution. 
By fpontaneous evaporation, this acquired an oily confid- 
ence, and depofited minute tranfparent cryftals, the primh 
tive figure of which was an oblong rhomb, and fee mod to 
change into an hexahedral plate, or table, by the truncation 
«f its two oppofite acute angular ends* 

5 


c) When 
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c ) When the folution of this earth in muriatic acid was 
left to evaporate of itfelf, it thickened to a bright -ye llow, 
clear, gelatinous fubflance, beneath which there fhot a 
quantity of very fmall, clear, cryftalline grains, of a cubi- 
cal form* 

In thefe add foliations there remained between five and 
parts of filicems earth in the hundred. However, a 
quantity of fiUceous earthy to appearance ftill more condera- 
ble, was yet left behind, in combination with the white earth, 
and entered with it into the folutions. It is by this circum- 
fiance that thefe folutions arc reduced to a gelatinous coagu- 
lum, and that a more regular t^yftal fixation is impeded. 

2, Relations of thefe fictions to the precipitating media « 

a) Carbonat of pat-ajh precipitates the diflblved earth m 
a white, light, ffocculent form* 

h) CauJUc ammoniac produces the fame effect* 

c) Fruffiai of pot-ajh affords a large precipitate, mixed of 
grafs-green and brown, 

d) Tinfiure of galh r or gallic acid , throws down a brown- 
red precipitate, of very confiderable bulk. If the folution 
has not been previoully diluted with much water, it con- 
geals like blood. Alkalis feparate nothing from the de- 
canted fluid* The precipitate, when collected, wafhed, 
and dried, has the appearance of KermFs mineral fred ftil— 
phuratedoxyd ofantimony)* When I expofed 15 grains of 
this powder to a weak heat, upon coals, in a fmall crucible, it 
immediately glimmered, and turned white. After this de- 
gree of ignition, it was found to weigh 6 grains. 


i) When 
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e) When combined with add of arfenic , a white preci- 
pitate enfues. 

i 

f) The fame is occafioned by ph of phone add* 

g'j Acid of tartar produces a white precipitate, but whieft 
foon entirely re-diffolves, 

h) The fame takes place upon the addition of oxalic acid * 

i ) A fmall .flick of tin was immerfed in a phial, full of a 
muriatic foiution of the fofTil, and provided with a ftopper. 
After fume minutes a faint rofe-colour fhewed itfelf around 
the ftick of fifty palEng, at laft, into a beautiful amethyfBne 
red, 

i) Another phial, capable of being clofed with a ftopper, 
was filled with this muriatic foiution, but diluted with fix 
times the quantity of water ; and into this I put a fmall 
ftick of zinc. The foiution at hr ft changed to a violet, 
but afterwards to a deep indigo-blue. When placed in a 
warm temperature, in an uncovered difti, the foiution gradu- 
ally loft its colour, and depofited a white, bulky precipitate ; 
which, when feparated by filtration, and again diflolved in 
muriatic acid, retained the fame properties as the earth did 
before the foiution, 

/) But the muriatic foiution, when combined with 
Ha hue man' $ acidulous liquor y impregnated with julphureous 
gas *, remained unaltered. 

m) However, Seguin' s fulphuret of ammoniac y added to 
that mixture, gave it a dirty, green colour, and produced a 
blueifh-green precipitate. If the white earth, in the dry 


* Hahneman’s Wine Proof. See Gren s Principles of Clieraiftry* 
vo^. ii. page 353* note * — Tranfh 
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ft ate , be covered with this fluid , it is immediately tinged of 
a brown i Hi -green, 

3. Habitudes of the above-mentioned earth in the dry way. 

rt) Fifty l rains , of the white earth, mentioned above, 
when ignited in a crucible, were afterwards found to 
weigh 38 grains* As long as it continued warm, it ex- 
hibited the yellow colour of ftilphur ; which, however, dis- 
appeared upon cooling* This earth, after ignition, is no 
longer afted on by acid menftrua. 

b) But if the earth be heated to rednefs upon charcoal, 
it firft becomes reddilh, and then of a fkte-blue* By this 
treatment it alfo fufes into an ill-fhaped globule, which, after 
refrigeration, prefents a finely radiated furface, However, 
this melting is effected, perhaps, only by a fniall portion of 
alkali, which ftill adheres to the earth* 

r) The fame earth, when fufed upon charcoal, with a 
neutral phofphat and borax , or with foda , in the final 1 fpion, 
yields the fame refults as does the rough foffil, when treated 
with thefe fluxes, (A, c* d, e). 

This white earth, alfo, mixed afld conveyed with a 
proper enametifux , upon porcelain, and baked, produced a 
pure ft raw-yellow colour, of a gooT body. This colour 
was like wife obtained by the raw mineral* 

e ) At laft l attempted to reduce it tb the regulim* ftate. 
For tins purpofe I blended 60 grains of the white earth, 
ignited, with 30 grains of pulverized colophony (the refidue 
after the diftillation of the etherial oil from turpentine), 
and caufed this laft to burn away by means of a gentle 
fire* No fooner had the flame ceaied, than the ear ih ap- 
peared 
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peared again as white as before. It was next divided into 
two parts. The one half of it was mingled with 20 
grains of pulverized white glafs and 10 grains of calcined 
borax, and inclofed together in a crucible made of charcoal. 
The other half was introduced— alone — into the cavity of 
the charcoal-crucible, covered only with a mixture of glafsand 
borax. Both crucibles, well fecured, were then put into 
the porcelain-furnace; and both afforded the fame produdl ; 
which confifted of an irregularly fufed flag, or fcoria, 
brownhh at top, light-blueiih-green below,, and of a finely 
porofe fraflure, with fome detached large air-holes, the 
interior Tides of which feeined to be confufedly ftriated, 

1 

This foflil, therefore, belongs to thofe metallic fubjlances 
which appear to be incapable of being exhibited in the ftate 
of a fufed metallic bead. 


F. 

The film of thefe refults fu rnifhes feveral arguments, 
upon the ffrength of which I do not fcruple to confide r the 
red Jh'orlj as it has been hitherto called, of Bernik in Hun- 
gary y as a natural I metallic exyd* The phenomena, upon 
which I ground my conclufion, are : That the white eajtb, 
fubjedfced to ignition, becomes yellow, reddlih, and, in cGn- 
ta£fc with charcoal, bluelih ; that it produces a yellow 
enamel colour ; that it is precipitated from its folutions in 
adds, by Pruifian alkali, gallic acid, and alkaline fulphuret ; 
that, when treated in the humid way with tin and zinc, it is 
recovered in dark flakes, the folution then acquiring a red 
and blue colour; and, laftly, that it Ihcws a very ftrong 
tendency to combine with oxygen. It is on account of 
this laft property, that the crude foil'll, as being fully fatu~ 

rated 
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rated with that acidifying principle, is insoluble in acids, 
and is rendered capable of folution only when, by ignition 
with an alkali, it is deprived of apart of its oxygen. For this 
reafon, like wife, when I ignited the rough foffil, in a fub- 
fequent analytical experiment, with only two parts of ve^ 
getahle alkali, the earth obtained did not prove fo white and 
loofe as that fufed with live or fix parts. It alfo diffolved 
but imperfectly, in muriatic acid, and not at all in the ful- 
phuric and nitric, 

T o thefe facts muft be added the phenomenon, that the 
muriatic folution of that fubftance became changed into a 
blue t injure by zinc ; but when decanted, and expofed to 
open air, in a warm place, it again loft its colour, by 
imbibing oxygen, and departed a white earth. 

Another phenomenon, probably the conference of fu- 
per-fatu ration with oxygen, took place when I endeavoured 
to promote the crystallization of a complete muriatic folu- 
tion, by evaporating it in a fand-bath. This was, that the 
liquor, which had before been perfectly clear, acquired a 
turbidnefs and refemblance to milk, by the heat : nor could 
it any more be rendered a limpid folution by the frefli ad^ 
dition of acid. 

It is fufficiently fiiewri, by feveral of its properties, that 
this metallic fu bilance does not belong to any of thofe at 
prefent known, but rather defer ves to be reputed a new, 
peculiar genus of metals. Among thefe, the copious 
brown-red precipitate ^ produced by the gallic acid, furni flies 
an eafy teft and fpecific means of 'diftingu idling it from 
other metals. 

We are yet to give this new metallic fubftance an ap- 
propriate name* 


T 


W hen 


* 
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Whenever no name can be found lor a new foil'd which 
indicates its peculiar and character iftic properties (in which 
iltuarion I find my felt at prefent), I think it belt to choofe 
fuch a denomination as means nothing of itfelf, and thus 
can give no rife to any erroneous ideas. In confequence of 
this* as I did in the cafe of the Uranium, 1 fliall borrow the 
name for this metallic fubflance from mythology, and in 
particular from the Titans ^ the firft lbns of the earth. I 
therefore call this new metallic genus TITANIUM* ; of 
which this Titanium , mineralized by oxygen, or oxyd of 
Titanium, is, indeed the firjf y but perhaps not the only fptcies y 
as is made probable by the following eflay* 


* The metal called Metmcha ntte, by Kir wan y Mineralogy, vol. 
II, part iv. chap* 21, is the fame, or analogous to Klaproth’s 
Titanium, See Greri*s Principles of Modern Chemijiry t i&oo. Lond, 
iva. voL ii, page 425. — Tranfl* 




1 


xv. 





C 211 1 


xv. 


CHEMICAL EXAMINATION 


O F 


A A ElV FOSSIL, from the Dictrict of PajJ'uu. 


Among the various and hitherto unknown cryftal- 
lizations of fbme fofills, which profeffor Hunger has dif-* 
covered in the bifhopric of Pafiau, and whofe external 
characters he has dcfcribed*, there is one particularly re- 
markable, as even its confiituent parts are not yet known. 


The cryftals of that foftil arc fmall quadrangular rhom- 
bic columns, of a reddifn, grevlfh, and blackifh -brown 
colour* Their fize varies from to | of an inch. Their 
lateral Facets are joined alternately, under angles from 135 
o 45 degrees. Both their ends form very {harp angles ; 
and the inclining fides ifthe from the obtufe lateral edge. 
Their fur face is fmooth and rdplendent. Their crofs- 
fra&ure is dim, but their longitudinal fra# u re exhibits a 
middling Juftre. The final left cryftals of that mineral, and 
fometimes its edges, are tranfparent ; but it is often totally 


* IS tab a ch tun gen und Entdeckungen aus der Nararkund?, 5 ter. 
Band, stcs St, Berlin, 1794 , 


p ^ opake 


212 XV. Of (he ?iem Fqflitfrom P q flint, 

opake, Though its cryftals are brittle, and eafily friable, 
yet they fliew a considerable hardnefs when grinding, and 
then afford a whitlfti-grey powder. 

It is met with in feveral places in the neighbourhood of 
P aJJaUy and alfo, though feldom, in the Innvurtd^ in Ba- 
varia, Thofe cryftals almoft always occur difperfed in a 
fpecies of coarfely-grained ftony matter, the predominant 
part of which confifts of a greyifh, or greenifh-white fel- 
fpar, mingled with hornblende, quarz, mica, fcmi-indurated 
fteatites, of which fometimes all together are united with 
it; and, at other times, only one or two* *. 

A. 

*} The fpecific gravity of this foffil is 3,510, 

&) Its cryftals, when ignited upon charcoal, before the 
blow-pipe, fuffered no remarkable change, except that here 
and there very minute bubbles were produced on their fur-* 
face, 

c) Expofed in a crucible made of cldy y to the moft intenfe 
heat of the porcelain furnace, they like wife continued with- 
out farther alteration ; but in the charcoal crucible they 
concreted into a fcoria, half-fufed, black, opake, feme what 
porous, and of a moderate luftre. 

d) On being treated in the humid way with muriatic 
acid, and repeatedly digefted with it, one third part of their 



* 

* Pro fetter Hunger had the kiudnefs to fend me feme of his 
cryilals, which had been coUedted with great trouble, in quantity 
fufficient tor mveftigating the conftituent parts of this mineral* 

weight 
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weight was diffblved* This folution had a ft raw-yellow 
colour; and the addition of caufnc ammoniac, in excels, 
afforded a precipitate, whofe appearance and confidence re- 
fembled pafte made offtarch; but which, when dried and 
ground, exhibited a loofe, yellow ilh powder. The re- 
maining fluid contained, alfo, fome calcareous earthy which 
I precipitated from it by carbonat of foda. 

What remained, after the extraction by means of the 
acid, I fubjetted to ignition, together with four times its 
weight of mild alkali, prepared from tartar. It was next 
faturated to excefs, and digefted with muriatic acid, and 
filtered. Siliceous earth was then left behind on the paper* 
Caudle Ammoniac threw down from this folution a preci- 
pitate perfectly refembling the foregoing \ to which, there- 
fore, it was added. 

The external appearance of this precipitate led me to 
fijfpedt in it the pre fence of aluminous earth, impregnated 
with iron. However, it was not found to be fo upon far- 
ther examination : for, after I had again diffblved it in 
muriatic acid, and once more precipitated it from this laft 
folution, the cauftic alkaline lye, with which the precipi- 
tate was digefted after edulcoration (while yet in a pulpy 
ftate), would diffblve only a very trifling portion of it* 

I then fufed, with glafs of borax, a final! portion of the 
precipitate, again wafhed and dried; and obtained a final! 
topaz-yellow glafs-globuie. Another portion, fufed with 
phofphoric fait, produced one of a pale amethyftine co- 
lour. 

Again ; another final 1 portion of it, which was diflblved 
in dilute fulphurlc acid, ftiewed no fenfible tafte of alum, 
and dried to a whitifh mafs, without (hooting into cryftals. 

P 3 The 
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The remainder of that precipitate I re-diffolved in mu- 
riatic acid, and treated the folution with the following 
tells, or re-agents. 

P ruffian alkali produced a dark-green precipitate. 

Gallic add afforded a precipitate of a lively brown-red 
colour, but pafling into a pale yellow-red, as it cooled. 

A little ftick of zinc was immerfed into that part of the 
folution which yet remained j and a fubtie green ifh- black 
flimc was obferved fettling around it, at the fame time that 
the folution it fell aflumed the colour of amethyil. The 
fluid again loft that colour after feme days, and white, floe- 
culent particles, mingled with the flume, fell down. 

B. 

Guided by thefe previous obfervations, I proceeded to the 
following new experiment- 

a) One hundred grains^ finely ground, were fubjccted, for 
one hour, to ignition, with a quadruple weight of cauftic 
alkali. The mafs,foftened by water, yielded a weak grafs- 
green folution j but this colour difappeared again, as foon as 
more water was added a-freftu Upon di getting it with 
muriatic acid, added to excefs, and fubfequent filtration, 
[die ecu s earth was left behind, which, when ignited* 
amounted to 12 grains, 

b ) The difiolved part was next precipitated, by means 
of carbonated pot-afb, Upon the dried precipitate, I added 
a new portion of muriatic acid, and a notable fmell of 
oxygenated muriatic acid gas was emitted- During the 

di- 
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tfigeftion, there again feparated fome filiceous earthy the 
quantity of which, after ignition, amounted to 23 grains. 

c) At this time, I combined the {aim ion with cauftic am 
mo-niac. The yellowilh- white precipitate, obtained there- 
by, weighed 62 grains, upon deficcatton. One fourth part 
of it, heated to red nefs, was found to weigh 8| grains ^ 
whence its whole quantity makes 33 grains, 

d) To the remaining fluid, mild vegetable alkali has 
been added, at a boiling heat* It thereby yielded calcareous 
earthy to the amount of 33 grains, when ignited, 

c. 

Having, in this manner, difeovered the proportion of the 
conflrituent parts, I next examined, a fecojid time, the pre- 
cipitate obtained ( 3 . c.). 

a) When ignited alone upon charcoal, it turned brown- 
ifh-yellow, and, at laft, blackifh. 

b) By fufmg it with borax , a tranfparent globule of an 
hyacinth me colour was produced. 

r) Phofphoric fait did not diffolve it, but only divided 
it minutely. If any trace of manganefe had remained in 
this precipitate, it would have manifefted itfelf by a faint 
amethyft-colour, with which it tinges phofphoric glafs. 

1 

The portion difTblved in acids was thrown down by 
tinffuriy or acid of galls , of a lively, brown-red hue. 

p 4 t) Pruf 
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e) Prujfat of pot-ajb afforded with it a green precipitate, 
inclining to brow ft, and thereby refembling fap-green. 
This, however, when dried, appeared again with its original 
green colour. The liquor, feparated from it by filtration, 
was not altered by re-agents. 

f) The addition of fulphuret of ammoniac ^ prepared after 
Begum * s manner, produced a fioccnlent precipitate, of a 
dark muddy-green. 

t 

g) Phfphcric acidy as well as 

h) The acid of arfenic y produced a white precipitate. 

i) Laftlyythis precipitate, when combined with a proper 
quantity of enamel-flux (glafs-pafte) r and thus laid upon 
porcelain, and fufed, gave to its fur face a yellow colour, 
verging to brown. 

Therefore, fince tbefe r efu Its not onJy indicate, in an 
unqucftionable manner, the metallic nature of this con* 
ftitucm part, but, moreover, fmee its habitudes, upon the 
whole, very much correfpond with rhofeofthe Titanium (the 
new metallic fubftance treated of in the laft effay) \ and, 
finally, fincc the trifling varieties in the various pheno- 
mena feem to originate merely from accidental circum- 
ftances, I do not hefttate to reckon this conftituent part as 


And, in order that this feffil itfelf may be diftinguifhed 
by a particular name, as a diftint 7 fpecies y the denominate 
Tit a nit derivated from the above new metallic fubffam 


an oxyd of Titanium , 


does not feem to be altogether improper* Its conftitue 
parts have been found to ex iff in it in the following pi 
portions : 
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Sihx - . . B. a) 12 7 

b) 23} • ' 35 

Lime * . . * d) , * # - 33 

Oxyd of Titanium c) , , . . 3 3 

JUdanganefiy a flight trace* 


Id 

Now, what place ought to be afiigned, in the minerals- 
gical fyftem, to this new foflil ? Since mineralogifts are 
not yet agreed as to the principles, according to which the 
fy ftetn of mineralogy fhould be arranged, thofe who direct 
their principal regard to the fpecifical conftituent part, will 
readily clafs the Tltanite as a fecund fpecies of the Titanium 
genus. Such, on the contrary, as infift more flriotly on the 
predominant part, with regard to quantity, will, perhaps * 
decide for its infertion under the head filictmi genus. 


XV l. 
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MOLYBDENOCJS SILVER . 

FEW years ago a metallic foilil was met with at 
Deutj ch-Pilfen , in the Comitatus Hontenfs^ in .Hungary , 
which by has been introduced as a new fyecies of in- 
i' cr-ores*— He gives the following defeription of it*- 

ARGENT MOCYBDIQUE. 

Silver combined with fulphu rated Molybdena, 

“ This combination or alloy of fiver with fulphurated 
tc molybdena has ban till now unknown. It is m where 
« found y except at Deutfch-Fil fen in Hungary, where it 
ct was met with in infulaUd kidney -form nodules (rognons), 
<c from one to two inches in tbichiefs y enveloped in a common 
11 grey day* Thefe nodules f par ate in pretty large and 
a jhining lamina s y that admit of a new divifmi into f?naller 
<< la me l las t perfectly rifembing fulphurated molybdena , and 
u ft atning the paper with grey traces. By cupelling this 
tc fulphurated molybdena y there are obtained 23 marcs of ftl - 
ct ver (184 02. }j from one centner T 

As, from the peculiar fcarcity of this mineral, few chc- 
mifts only may liave opportunity of examining it, I under- 
took: this tafk the more readily : and I found by thefe re- 
searches, that it contains neither fiver y nor molybdena , and 
tlut it con Hits of bifmuth y mineralised by fulphur 


* See his Catalogue de la Collection des FoJftUs de Mile dt i Is ah. 
Ttfln. II- p- 419, 

A. 
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A. 

a) If this ore be tried per fe upon charcoal , with the af- 
fiftance of the blow-pipe, it runs into a globule, as fuon as 
it comes in contact with the point of the flame. That 
globule may be gradually blown off by means of the bel- 
lows, in which cafe it gives put a metallic vapour, which in 
part fettles on the coal, of a yellow colour. But if borax, 
or a neutral phofphat, be added, it feparates from the 
melting faline pearl, and leaves the latter colour! efs be- 
hind it. 

2) Twenty five docimaftic pounds of this ore | fubjected 
to cupel Lat Ion under the muffle, with four times fhelr 
weight of lead, left behind them a globule of filver, only 
viftble by the microfcope ; but this, undoubtedly, mull have 
been furmftied by the lead. 

B. 

a) Upon fifty grains of the triturated ore I poured mo- 
derately ftrong nitric acid. It was immediately attacked 
and diflolved by it, with extrication of red vapours > and 
the refiduum con filled of 2f grains of fulphur. 


* That 1 may not be fufpefted of having be flowed my labour 
not upon the genuine argent molyhdique of Bvrit 7 I here declare, 
that the fpecimcn which I examined was a fragment of the very 
individual piece, of which Born has described the above external 
characters* 


t About 14^ drachms Troy-weight* The German docimaftic 
centner, or one drachm, is equal to 72 French grains of rhe former 
fmd de marc } which corrcTpond to 59,0677 Englijb grains Troy. 
Tranfl. 

*) I 
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b) I afterwards diluted the folution with a large quanti- 
fy of water ^ upon which the mixture inftantaneoufly af- 
fumed the appearance of milk* and depofited a hue, white* 
and heavy precipitate, con lifting of pure oxyd of bifmuth. 

c) The fluid feparated by filtration was mixed with mu- 
riat of foda. It continued at ftrft perfectly clear* but gra- 
dually it was rendered fomewhat milky ^ and at the bottom 
there collected a fubde, ponderous precipitate, the dazzling 
whitenefs of which fuffered not the leaft change by the 
day’s light* and was likew’fe merely oxyd of bifmUth* Had 
there exifted in it any trace of muriated filver* however 
fmall* it would have difeovered itfelf by tarmfhing the 
white colour of that preclpitite, on expofure to the light of 
the day. 

Confequently* one hundred parts of this ore contain : 


Bifmuth . . . . . * # 95 

Sulphur * . . ..... 5 


100 

From this fmall proportion of fulphur, it feems that the 
bifmuth is but imperfeflly mineralized ; hence that ore 
nearly approaches to native bifmuth. And probably on 
this circum fiance depend its whiter colour* and brighter 
luftre, which fo much refembles that of filver recently po- 
liced * and by which it is diftinguiihed* in external cha- 
racter, from the fulphu rated bifmuth of Riddarhyttan % In 
jFfimanhmd * which is more of a lead-grey colour. 


XV IF, 
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XVII. 

EXAMINATION 

OF THE 

NATIVE ALUMINOUS EARTH 

from SCHEMNITZ. 


IN the pit called St§pbam-Sch$cbt y at Schemmtz y in Hun- 
gary y an earth was lately dug up, which is there reckoned, 
to be aluminous earth, naturally <{uite pure and free from 
filex. It is as white as fnow, light, crumbling, very fri- 
able ; it ftains but moderately, and adheres to the tongue*. 

I put this earth to the trial in the following manner : 

a ) One hundred grains of it were expofcd to a flrong 
red heat for one hour in a covered crucible. After refrige- 
ration, I obferved in it a lofs of weight of 42 grains ; 
which, it is obvious, was only the weight of the particles 
of water driven out by the fire. No alteration was effected 
by this in the exterior appearance of the earth; except thac 
the pieces were made a little rifty, and diminilhed in fizc. 

h) Another hundred grains of this earth were gradually 
conveyed into dilute fulphuric acid. They diffoJved in it 
without effervefcence, yet accompanied by an obfervable 
difengagement of caloric. The folution proved perfe£My 
limpid ; but upon evaporation it formed a clear and tranfpa- 
rent coagulum, the furface of which, after a few days, ap- 
peared to be covered with a quantity of folitary, pyra- 
midal, cry (fall ine {hoots, The mafs was next drenched 


* A fuller defeription of it has been given by Fichte l, in his 
Mtnermhgifche Aufsatz?. Vienna, 1794- page 170. 

5 md 
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and digefled with an abundance of water ; and then Jtlictous 
earth fepa rated, weighing 14 grains, when collected by 
filtering, and ignited. 

i s ) When the folution, thus freed from the filex, had 
been combined with the requifite portion of pot-afh, and 
cryftalfi^ed, it afforded pure alum 3 from which the aluminous 
earth was afterwards precipitated by means of pot-afh, and 
purified in the manner frequently mentioned. 

'Hence the difeovered conftituent parts of this earthy fof- 
fil amount to ; 

Ignited* Alum ine . - c ) 45 

Silex * * . . i) 14 

Aqueous particles Igft by ignition . - . . 42 

101 

The chemical knowledge of this earth is chiefly remark- 
able on this account, that hitherto, with the exception of 
fome gems, no other mineral fubftance has been known, 
which eon fills of alumine and filex in luch proportions that 
the quantity of thefirft fo far exceeds the fecond. Whereas 
in the fpedes of clay, ftri£Hy fo called, for inftaiice in the 
porcelain clay, the alumine which they contain is ufually 
but equal to a fourth y or at jnoft a third part of the filex. 
Whence it follows, that in the above foifil, the twoconfti- 
tuent parts of clay are to each other precifely in the inverfe 
ratio of that, in which they commonly exjft in day. 

From the above refults it is likewife evident, that this 
earth is by no means ahfolutely pure aktmtne , as 'has been 
fuppofed. As the only inftance of alumine of that degree 
qf puriiy, therefore, we mu ft ftill con fid er that earth 
which is found at Glauchay near Hall^ on the river Saaie y 
in Jingle kidney-form pieces; although its true origin yet 
remains a problem to be folved. 

XVIII. 


'I 
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XVIII. 

CHEMICAL RESEARCHES 

INTO 

STR ONTIA A IT E, 

COMPARED WITH 

IV IT HE RITE*. 


Several properties, which Strontium it has in common 
with thofe of Witberiti , feemed to juftify its being taken, 
when firfi di (covered, for a fpecies of the native carhonat 
of barytes. However, by the cifcumftance of paper, dipped 
in a nitric folution of ftrornianite and dried, burning with a 
red flame, I was induced to conjecture, that this foJTil 
might, perhaps, be diftingui flied from witherite by other 
properties. This fuppofition was ftrojigly fupported by the 
refult of the chemical examinations inftituted by Sul%a( 
upon this fubftance, as well as by the experiments which 
Blumenhach has made upon animals. 


It was probably the difficulty of obtaining ftrontianlte in 
fufiicient quantity, that has prevented the repetition and 
confirmation of thofe experiments ; in confequence of this, 
the prefent additional eflky, tending to procure a more accu- 
rate knowledge of it, may be deemed not fuperfiuous. 

But in order the better to compare the properties and 
chemical relations or habitudes of ftrontianite compared 


# Cbemtfche An7ialen y 1793* 3 B. page tSg. and dhto t * 794 - 
1 B* page 99, 
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with thofe of witherite, I have thought it proper to place 
together the refults of an examination into each. 

v t 

Both thefe foflils belong to thofe produfts of nature, 
{hat have been difeovered only within the laft ten years. 

a) The place at which the ftrontianite was found the 
firft time is Strontian , in Scotland ; where this foffil breaks 
in a vein of lead, together with ponderous fpar (fulphat of 
barytes), in a mountain chiefly confiding of gneifs*. It is 
found maflive, in oblong coarfcly fibrous pieces, accumu- 
lated in bundles. It is of a light green, a little tranfpa- 
rent, fliining, and moderately hard. 

Its fpecific gravity I found to be 3,675. 

According to the experiments which Blumenbach has 
made with regard to the effects of ftrontianite upon animal 
life, it was found to poflfefs nothing of the deleterious pro- 
perties of witheritc \ as the former was eaten by animals 
without injury. 

b) The witherite , or native carbonat of barytes, is dug 
in the lead-mines at Anglezark , in Lancajhire $ where, to- , 
gethcr with the foliated fparry barytes, it forms the gangue y j 
or earthy matter, ferving as a matrix to the galena. The ' 
miners and inhabitants of that vicinity have been long ago 
acquainted with this mineral, denominated £y them Rats* 
Jlone , as containing a poifon fatal to animals. The reafon, 

why the geognottic fituation and the true native place of 
witheritc (falfely ftated to be Aljion-Moor , in Cumberland) • 


* This mountain is faid by others to be granitic ; however, the 
ftony matter adhering to my fpeciruens of ftrontianite proves it ra- \ 
iher to be gneifs. 


con- 
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continued for fomc time mifunderfiood, was the conceal- 
ment pra£lifed by the miners of that place, who, from its 
weight, fufpedted it to contain fome noble metal j and per- 
haps alfo to thebafe intereffiednefs of the u furious dealers in 
foffi] s. 

The colour of witherite is grey-white* It ufualiy occurs 
in confiderable mafles, and only occafionally in fix-fided 
prifms, terminated by hexahedral pyramids. Thin frag- 
ments of it tranfmit the light- Its longitudinal fracture is 
gloffy, and feebly flriated ; but its crofs- fracture is only 
glittering and uneven* Its hardnefs is but middlings and 
its fpecific gravity is 4,300, and therefore more confiderable 
than that of ftrontianite- 

* 

A fecond place at prefent known, where native carbonat 
of barytes occurs, is the Scblcmgenbergy in Siberia, There 
it is met with of a grey- white colour, in the form of a £ta~ 
lacfitical incruffotion, rcfembling chalcedony* 


FIRST EXPERIMENT : 

a) One hundred g rains of ftrmtianite in coarfe fragments* 
and put into a porcelain-vcffel, were ignited during the 
fpace of two hours in a wind-furnace. Their figure was 
not fcnfibly altered by this j but their bright-green colour, 
their luftre, and tranfparency, were deftroyed. On weigh- 
ing them, while yet hot, I obferved a lofs of weight of no 
more than half a grain ; and this lofs teems to be merely 
that of the moifture expelled- 

This experiment I repeated with another TOO grains j but 
expofing them for five hours to a fire of fuch mtenfity, as to 
be capable of converting white marble into quick-lime, in 
• but half that time. By this much ftronger and more tafring 

0^ red- 
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red-heat, they loft 6 1 grains of weight* Hence, fubtraft- 
ing the above half grain, which, on account of the previous 
ignition, may be deemed watery parts, it follows, that fix 
grains of carbonic add were thus driven out* This burnt 
ftrontianite gave a cauftic tafte* I triturated and boiled it 
with four ounces of water, which 1 fepa rated again by fil- 
tration* The taftc of this much re lemhlcd that of frefh 
and ftrong lime-water* T wo ounces of it were put afide 
in a fiightly covered glafs* After a few minutes it was al- 
ready covered with a white earthy pellicle ^ which conti- 
nued to form anew for fcveral days, as foon as the preceding 
had been broken by agitation, and thereby caufed to fail 
down in thin lamellas. When no more was produced, I 
collected thefe' lamellasj and they weighed feven grains 
after drying, Diflblved vegetable alkali was then added to 
a part of the water, which had been boiled with burnt 
ftrontianite* The mixture became milky, and depofited 
carbonated ftrontian-earth in a fine pulverulent ftate* Into 
another part of that water I inftilled fulphuric acid, 
whereby a flocculent fedlment of fuiphat of ft root i an- earth 
immediately precipitated. A third portion of this water 
was mixed with corrofive muriat of mercury (corrofive 
fublimate}, which was immediately decompofed ; fo that 
the metallic oxyd exhibited at firft a brown-red, and, upon 
farther affufion of water, an orange-yellow-colour* 


(M 


in 




Therefore, notwithftanding the violent ignition which 
it had fuftained, only a fmall part of ftrontianite had been i] 
deprived of its carbonic acid by this experiment j while the 
other portion fill! efFervefced with acids as ftfongly as the 
frefti unburnt ftrontianite. 
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Its form was no other wife changed thereby, than that its 
bulk became fomewhat increafedj but its transparency was 
entirely gone j and its colour then inclined to a blueifh 
milk-white. Nor was its weight found to be confiderably 
diminifhed, by weighing it while yet hot. The water, 
that had been boiled with it, as in the foregoing experi- 
ment, could not be diftinguifhed from pure water, neither 
by the ufte, nor by re-agents, Corrofive fublimate dif- 
folved in it without turbidneis j and it like wife continued 
perfectly limpid, on dropping fulphuric add into it* The 
ignited wither ite alfo yielded, on the fubfequent affufion of 
muriatic acid, the fame quantity of carbonic acid gas, 
which is extricated from it, when in the crude Hate. 

SECOND EXPERIMENT * 

ct) I caufcd a piece of ftrontianite , of about half an ounce 
in weight, to be expofed, in a clay-crucible, to the moffc 
vehement heat of the porcelain-furnace* When the veffel 
had been returned to me, the ftrontianite was found to 
have attacked and diflblved the clayey mafs of the crucible, 
and to have run with it into a clear chryfolite-grecn, very 
hard, and denfe glafs. 

b) The piece of wither! te^ which, by way of reciprocal 
experiment, had been expofed in the fame manner to the 
fame fire, and under the fame circumftanees, had likewife 
ftrongly adted on the crucible, and was converted into a 
hard, greenifh glafs, which, however, was not perfectly 
compact, but held fome air-bubbles* 

I repeated this experiment, but with this variation, that 
I weighed accurately 100 grains of each of thefe two fof- 
fils ; and I alfo exa&ly noted the weight of the clay-cruci- 

bles, 
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bks, which had previoufly fuflained a violent ignition. By 
this vitrification the firmtianitt loft 30, and the witherlte 
22 grains ; which lofs of weight exactly agrees with the 
proportion of carbonic acid contained in each of thofe mi- 
nerals, as will appear from the fequel. 

THIRD EXPERIMENT 

a) In order to afcertain the habitudes of ftrmtlaniie , 
when cxpofcd to the degree of heat requifite to the baking 
of porcelain, and debarred from immediate contact with the 
crucib’e, I inferted one piece of it, weighing 160 grains, 
into a cavity made in a compact piece of charcoal, and 
doted that cavity with a Hopper, like wife made of char- 
coal, This piece of charcoal was then f^ cured in a well 
luted melting-pot, which I ordered to be put upon that 
part of the porcelain furnace, where the fire adts in the 
moft intenfe degree* Upon opening the pot, which was 
brought to me from the furnace while yet warm, I found 
the outfidc of the coal in part confumed*, and hence Icf- 
fened in its volume j but the middle and inner part was not 
in the leafl Impaired* The ftrontianite which had been in- 
clofed in it and burned, re-appeared in Its former fhape, 
without ary mark of fufion ; but with fome diminution of 
its brightnefs* Its hardnefs teemed to have mcreafed, rather 
than decreated, and the colour was outwardly changed to a 
grey* The lofs of weight amounted to 49 £ grains, making 31 
fn the hundred i and by this it appears, that the ftrontianite 


* This phenomenon I have always obferved, when employing a 
fimilar apparatus. The pores of 4Re crucible are probably more 
opened by the vehemence of the heat ; fo that fome confumption 
of the coal may take place on the outhde. 


had 
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had now been entirely deprived, both of its flight portion 

of water, and I ike wife of all its carbonic acid \ as will be 

1 

^confirmed by the fucc ceding experiments* 

When it had been reduced to powder, and twice 
boiled with water (one pound of the fluid each time), it en- 
tirely diflblved in it; leaving only an i n con fid er able ref- 
due, which, be Tides fome adhering coal-duft, chiefly con- 
fined of lamellas of carbonated ftromian, which was ra- 
pidly regenerated* 

/ 

In the firji of thefe decoctions, which immediately after 
filtration had been prefer ved in a flopped glafs bottle, there 
appeared cryftals in half an bourns time, which vifibly in- 
creafed, and formed an exceedingly beautiful group* Thefe 
cryftals were clear and tranfparent, of a need le-fh aped 
figure, and aggregated in filiform, knit, or interwoven 
planes* The whole of them bore refemblance to the crys- 
tals of mu dated ammoniac : or rather, confidering the 
nioftly upright and cellularly implicated facets, which are 
formed by the accumulation of plumofe cryftals, it refem- 
hies the native filver of Potofi, dendritic ally cryftaliized in 
large lamlnas. 

However, this cry ft alligation of calcined ftrontian-earth 
in fimple water, without the accefs of other extraneous 
fubftances, is on its own account highly remarkable ; even 
without noticing the beauty of its cryftals* This pheno- 
menon is entirely new, arid the firft inftance of an artificial 
cry ftal lization of a fimple earth in mere water* 

The fecond decoction of the burned ftrontianite, that 
was kept in another glafs, likewife aftorded, after a few days, 
fome foil t ary cryftals* Thefe, however, had not the plu- 

3 niofe 
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mofe appearance of the foregoing, but were minute, ob* 
long, quadrangular plates, lharpened on the edges. 

The water decanted, proved Hill of a ftrong cauftic 
taflc, and tlepofued car bona t of ftrontian, when carbonated 
alkali had been dropped into it. 7 ' he cryft&ls themfelves 
affected the tongue with the like corrofive tafte. By expo- 
fure to air, thev turned opake and milk-white. A part of 
them, immerfed in muriatic acid, diffblved in it j yet no air 
at all was developed j and at the fame moment I obferved 
acicular cryflals of muriated ftrontian-earth fhooting in the 
folution* 

By treating whhmte^ on feveral repeated experiments, 
in crucibles formed of charcoal, for the purpofe of depriving 
it entirely of its carbonic acid, I could never completely 
faceted. That foffil penetrated, and in feme manner con- 
fumed the fubftance of the charcoal ; and it was again 
found at the bottom of the outer clay-crucible, in a flats 
of femi-fufion. 


FOURTH EXPERIMENT 

a) As, in thefe experiments, I had given the preference 
to muriatic acid, I firft endeavoured to af certain what quan- 
tity of it would he required to diffblve a certain portion of 
ftrmtiamte . With this view I mixed 1 00 grains of muri- 
atic acid, of 1,140 fpecific gravity, with 50 grains of water, 
and introduced into this me: fhuum pure fragments offtron- 
tianite, weighing, in the whole, 62£ grains. After the 
acid had been fully faturated with it, without the affi fiance 
of heat, there remained feven grains; hence 55| grains were 
diffblved and fpent in the faturation of the acid. The aftion 
of the acid was vigorous, and the folution proceeded with a 

pretty 
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pretty ftrong efFervefcence, It was neceflary to weaken 
the muriatic acid with half its quantity of water, becaufe, 
when concentrated and alone, it (hews but a weak operation* 

Guided by this experiment, I took a quantity of muriatic 
acid fufEcient to diilolve 100 grains of ftrontianite, an! 
having diluted it with half its quantity of water, I put it 
upon the balance, and equipoifed it on the other feale. 
Thefe 100 grains of ftrontianite were then gradually con- 
veyed into the menftruum, and thus the weight of the carbo- 
nic acid, difen gaged , was found to be 30 grains. 

T hcrefovejJIrontianite contains, in an hundred parts, 

Strontian earth 69 1 

Carbonic acid 30 

Water I 


100 

b ) To find in the comparative experiment, which I intended 
to make with wither ite^ the proportion of muriatic acid re- 
quiiite to its folution and iatu ration, I prepared a mixture of 
1O0 grains of muriatic acid with 200 of water; this degree 
of dilution being neceflary, to render that acid capable of 
a£ling with full energy upon that mineral, and producing a 
dear folution. Into this mixture were then put 76 grains 
of witberite, in coarfe pieces. The faturation of the acid 
was accompanied by a ftrong efFervefcence, and only three 
grains remained undiflolved* One hundred grains of muri- 
atic acid, therefore, required 73 grains of withcrite, to be 
completely fatu rated ; and, confequently, iyf grains more 
of it than of ftrontianite, 

* 

In 


In co nfc quench of this proportion of muriatic acid to 
witherite, I now introduced 100 grains of this fofiil into a 
fudicient quantity of that menftruum, which alio I previoufly 
brought to an equilibrium upon the balance. When its fo- 
3 u lion was accompli/hed, the quantity of carbonic acid gas 

Hence, in hundred parts of wither it e are contained, 



FIFTH EXPERIMENT. 

a) If the muriatic folutioo of Jhrmtianlte be in part evapo^ 
rated by a low heat, the middle , or earthy fait, will fhoot in 
it into fine, longifh, rvecdle-fhaped, but often, like wife, into 
larger prifmatic cryftals, which continue perfectly dry in 
the air* but readily diflblve in water* 

If, upon thefe cryftals, a fufEcient quantity of ardent fpirit, 
not too much dephlcgmated, be poured, and put in a warm 
place, they are diflolved by it. The aikchol acquires, by 
them, the property of burning with a p leafing carmine- red 
flame, if printing-paper, cotton, and fitch loofe bodies are 
moiftened with it, and fet on fire. 

i) The muriatic folutlon of wither it on the contrary, 

yields oblong hexagonal tables of a much more confidcrable 
fpccific gravity ; and like wife thefe cryftals require a greater 
quantity of water to be diflolved than the others* Their 
folutiou, in weak fpirit of wine, when fet on fire, does not 
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exhibit the leaff trace of the red colour in the flame, by 
which that of ftrontianite is fo remarkable* The ardent 
fpirit burns, in this cafe, only with a yellowilh- white flame, 

SIXTH EXPERIMENT 

V'* 

a) The folution of Jlrmtianite , in nitric acid, is likewlfe 
eafily effected* Out of 100 grains of the fbfTtl employed, 
30 grains of carbonic acid gas were d if engaged, as took place 
in the fourth experiment, by means of the muriatic acid. 
The nitrat of ftrontian, which is afforded by this folution, 
when brought within a fmaller compafs, by a flow evapora- 
tion, forms cryftals, which are clear and permanent in the 
air, the fundamental figure of which feems to be the double 
quadrilateral pyramid (octahedron), with its ufual variations* 

b) Nitric acid, employed for the folution of withmte y 
muA be more liberally diluted with water, to prevent the 
too rapid formatioiTof the cryftals, which would otherwife 
take place* Thcfe, like wife, feem to be nearly octahedrons ^ 
they are, however, Jefs diftinft, and, in part, more of a ta- 
bular figure* They are, befides, diftinguifhed from thofe 
of ftrontianite, by being lefs clear, and by their dull and 
opake appearance* 

SEVENTH EXPERIMENT 

r 4 

a) By acetic acid ftrontianite is acted upon with little 
energy* I boiled vinegar, diftilled and concentrated by 
freezing, upon finely ground ftrontianite, and gently evapo* 
rated the liquor filtered off from the undiffoJved reft due* 
It afforded fmall and clear eryftals, that did not deJiquefce in 
the air, and the figure of which appears to confilt of thin 
rhombic tables* 
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b) An acetic folutrom of wither ite y prepared in the fame 
manner, affumed, at a rai fed temperature, a tenacious con- 
fidence, and congealed upon cooling into a mafs, refembling 
zeolite of the fine fibrous texture* Another folution of this 
kind, which I left to evaporate fpontaneoufly in a fhallow 
difh under free accefs of air, I obferved to have cryftallized 
in recumbent, very beautiful, ramified dendritic figures of a 
milk-white colour; or, ftri&Iy (peaking, it dried in that 
form* When this acetite of barytes had been rediffolved in 
water, it then fhot into regular and permanent cryftals, 
forming long, thin, quadrilateral columns, obliquely trun- 
cated at their ends. 

EIGHTH EXPERIMENT. 

tf) Upon 60 grains of pulverized ftrontianite y introduced 
in a retort, I poured, by degrees, two ounces of concentrated 
ful ph uric acid* The fir ft portion that was affufed caufeda 
great frothing* The contents of the retort were then 
brought to boiling in a fand-heat* After cooling, the earth 
was found entirely diflolved, and the folution colour lefs. 
But it is again decompofed, as foon as any water is added* 
If only a few drops of water are inftillcd into it, it coagU" 
lates, and becomes milk-white. One fingledtrop of this fo- 
lution, thrown into four ounces of water, renders this laft 
turbid, and fu lp hated ft: rontian- earth falls down. 

The concentrated folution afforded, after fome days, final I , 
bundled, and ftellated cryftallizations, the radii of which, 
as it feemed, were formed by minute quadrangular columns, 

b) In like manner, 60 grains of witheriu were combined 
with two ounces of ftrong fulphuric acid* A great effer- 
vefcence enfued ; and, with the affiftanee of boiling heat, a 
complete folution, as clear as water, was like wife, m this 
I cafe, 


i 
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cafe, produced. Some days after, the g re ate ft part of this 
folution formed a cry flail ine mafs, of very tender fibres* 
This folution was alfo immediately decompofed by the ad- 
mixture of water, and fulphat of bary tes precipitated, 

NINTH EXPERIMENT 

a) I decompofed a folution of ioo grains of fir ont rani te 
in muriatic acid, previoufly diluted with fufficient water^ 
by means of mild Vegetable alkali. The earth again took 
up from the precipitating medium that quantity of carbonic 
acid, of which it was deprived during its folution in the 
muriatic acid. When edulcorated and dried, it again ap- 
peared with its former weight of IQO grains, 

h ) Wit her lie exhibits the very fame habitude in this 
point. From ioo grains of it, difTolved in that acid, and 
afterwards precipitated by carbonat of pot-aft, I like wife 
recovered ioo grains* 

TENTH EXPERIMENT 

It is, however, to be obferved, that in thefe combinations 
of the refpe£Hve earths of the Jirontianite and %t nth&riu 
with carbonic acid, made by art, this la if conftituent part is 
not fo obftlnately retained by them in a read-heat, as it is 
when both exift in their natural If ate. 

a) For, when I expofed IOO grains of precipitated fir on - 
tian-earth to intenfe red-heat during two hours, when upon 
this I boiled it in two ounces of water, and triturated two 
grains of corrofive fob! j mate, with the water filtered off 
[ from that decoftion, the mercurial oxyd would not diilolve 
in it, butfeparated of a yellow-brown colour* 
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The lofs of weight, fuftained by the ignited ftrontiart- 
earth, 1 could not determine with certainty, part of it hav- j 
mg united with the body of the crucible. Hut the diminu- ifl 
tion of weight cannot have been of great importance \ fincc 
the torrefied earth it ill vehemently efrervefeed with adds. 

b) Thofe 100 grains of earth that had been precipitated ' 
from the folution of witherlti r, and were ignited in the fame 
manner, adhered to the crucible with flili greater force. 
The water, with which that earth was boiled after its igni- 
tion, nearly in the fame manner (rf) precipitated the metallic j 
oxy d from the fub J i med co r rofi v e m u riat o f me rc u ry , Li ke- 
wife the folution of the precipitated earth in an acid, when 
poured upon it, was ft ill attended with effervescence, 

ELEVENTH EXPERIMENT 

Neither the folution of ftrmtim earthy nor that of wi~ 
therltSy is rendered turbid in the leaft degree, or otherwdfe al- 
tered by cauftic ammoniac, even when affufed in great excels* ' 
But as foon as the flighted: portion of an alkaline carbonat 
is afterwards fuperadded, an immediate precipitation takes I 
place, 

TWELFTH EX TEUI. UEXT. 

a) Into a muriatic folution of 100 grains oiftrontiamte I 
dropped concentrated fulphuric acid, adding it, by degrees, 
and till no more precipitate fell down. This, when duly 
waited, and deficcated in the air, amounted to 1x4 grains. 
Of this fulphat of ftrontian-earth I digefted 40 grains, in a 
boiling heat, with eight ounces of water. The undiffolved 
refid ue, collected after cooling and dried, was found to 
weigh 37I grains* Therefore, a-J- grains were diffolved by 
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eight ounces of water, which folution, upOH the addition of 
carbonated alkali, yielded a tender precipitate. 

b) One hundred grains of wither ite diffolved in muria- 
tic acid, and precipitated by the fulphuric, furnilhed i2o| 
grains of fulphat of barytes, after being wafhed and dried in 
the air. 


It is, then, evident, by the refults of thefe experiments, 
that there fubfifts an abfolute and natural difference between 
the earth of ftrontumite and that of wither tic ^ or o i barytes 
in general. For, although both thefe fpedes of earth feern 
to be nearly of the fame nature, with refpedt to their rela- 
tions to the fulphuric acid, as well as to the force with which 
they retain the carbonic acid in the fire ; neverthclefs many 
more ctrcumftances cxift, which indicate their effential dif- 
ference, TheJe are, principally, — the lefs fpecific gravity of 
ftrontianite compared with that of witheritc ; the deference 
of the habitudes of the carbonic acid combined with both of 
them; the various form of the cryftals produced by the com- 
bination of thefe earths with the nitric, acetic, and, above all, 
with the muriafic acid ; the power of ftrontian^earth to 
cry flail i^e in fimple water ; and principally, alfo, the red 
colour, which the earth of ft font jail imparts to flame in 
various ways of preparation. 

Since, therefore, the ftronUan-earih is peculiarly diftin* 
guifhed by the above enumerated properties, as well as in 
other refpecls, there is nothing that can prevent it from be- 
ing acknowledged and eftabliflhed as a new, di/iinSf^ and 
fimple earth. 

V t y | 
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XIX. 

CHEMICAL EXAMINATION 

OF 

LEPIDOLITE. * 


THE feffil brought into notice, by the name Lilaltte, Wa£ 
firft taken for a fpecies of gypfurn, and then for a fpecies of j 
Zeolite, The firft account publifhed of it is that of Born^ .1 
in the Chemifche Annalm , 1791, B. S. 196, where he writes 
of it as follows. 

“ At Ro%ma y in Moravia, there are found, between blocks 
ct of granite, uncommonly large and heavy maffes of a 
t4 denfe violet zeolite, whofc texture, like that of the aven- 
H turino, exhibits white fliining lamellas, that, at the firft: 

“ view, might be looked upon as micaceous particles. But 
thefe, on more accurate inveftigation, are found to be 
u nothing cife but white lamellas of zeolite, having the 
t( luftre of the mother of pearl* When ignited between 
u coals, it ftifes to a porous flag. In a ftrong fire it runs 
* c into a denfe, white glafs, refembling wax* At an in- , 
tc creafed heat its colour difappears, which laft feems to 
originate from manganefc* Some pieces of this foftil are 
firmly implanted on quarz ; others are traverfed by granite; 
but, for the moft part, it is perfectly pure, and its chief 
conftkuent part is filex* 


* Beobacbtungen und Entdeckungcn ausder Nantrkunde^ voh v. 
1 St* S* 39. 
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To this defcription, given by Born , I may add, that the 
hardnefs of this fione is but inconfiderable, as it may be fcr sp- 
ed with the nail of the finger, N otw itftan ding this , it is ca- 
pable of fame polilh when cut into plates. ■ 

Its fpecific gravity is but middling, viz. 2,816 * 

The opinion of thofe, who thought it to be a fpecies of 
gypfum, (iulphat of lime) I found totally unfupported* But 
how juftly this fofiil may be ranked with the zeolites, will 
be underftood from the refuit of the prefent analyfis, the fub- ' 
jedt of which was its amethyft-red variety, 

A. 

a) When this foffil is heated to rednefs upon charcoal , 
before the blow-pipe, it firft frothes up moderately, but foon 
after it runs into a perfe&Iy fufed milk-white pearl, which, 
in moil of its parts, is tranfparent 5 but, if broken by the 
hammer, yields fragments entirely clear. 

By a neutral phofphat it is gradually diflblved, and 
then it fufes into a femi-tranflucid white pearl. 

c) Vitrified boracic add (giafs of borax) diffolves it more 
readily, and fufes with it into clear colourlefs fphsrules. 

On melting it with foda, in the filver fpoon, it mo- 
derately boils, and a mafs, fpeckled red and blue, is pro- 
duced. 


* The external characters of Lepidolite are deferibed by Karjlsrtp 
loc. cit, pag, 71. 


e) Expofed 
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e) Expofed to red- heat, in a Email crucible, for half an 
hour, it lofes its amethyftine colour, and that of a light 
ifabella fucceeds ** 

R 


a) Four hundred grains of the levigated fofTil, mixed with 
the fame quantity of carbonated pot-afti, were expofed to a 
moderate red-heat, in a porcelain crucible, for two hours. 
They did not fufe, but concreted into a con fi durably firm 
mafs, which, being removed from the veffel before cooling, 
had a dark verdigris colour, and in fome parts an amethyft 
red. Water which was poured upon it, after grinding, be- 
came tinged of a deep grafs-green. A fetv drops of nitric 
acid changed this green colour to a rofe-red. But as foon as 
fulphureous acid has been added, it immediately de/lroy- 
ed this laft colour, and the fluid, under examination, was 
rendered colourlefs. This change of colour, therefore, in- 
dicated, that the red colour of the foffil is owing to a por- 
tion of manganefe, 

l) I fatu rated that alkaline fluid with muriatic acid, added 
toexcefs, and the folution of the foluble parts was aiElfed by 
digeftion. 1 his muriatic folution, exhibiting a bright yel- 
low colour, was fepa rated from the Jiltaous earth by filtra-* 
tion ; which laft proved very much inflated, and, when 
walked, deficcated, and ignited, weighed 212 grains. 

0 After the muriatic folution had been concentrated, by 
di filiation from a retort, it ftill depofited fome JUkeous eart 
amounting to four grains after ignition. By its fubfequent 


* Concerning the habitudes of Lepidolite, in the fire of the 
porcelain-furnace, fee N, 54 of the ift Elfay, 

combi- 
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combination with Pruflian alkali, a dirty blueifii precipitate, 
of a woolly flocculent form, was thrown down, which, upon 
ignition, gave a reiidue of four grains, eonfifting of inter- 
mingled light-brown and grey-White particles. This re- 
flcl.ue was- Ithtle, if at all, attracted by the magnet. When 
Fufed with' phofphatei a] kali, it formed a milk-white 
and femi-tranflucid pearl* Glafs of borax gave it finft a green, 
and then a garnet red colour* Soda produced with it a black 
fcoria, in which, with the help of the microfcope, extremely 
minute, filver-white metallic globules could be feen. 

The portion of iron that was contained in the quantity 
of pruiTiated pot-afh, requifite to effedl that precipitation, 
makes me grain; which being fubtraefed, there remain 
three grains tor the iron and the manganefe, conftituting the 
metallic contents of the Itonc* 

d) I now mixed the folution with cauftic fpure) ammo- 
niac. A copious precipitate, in the form of flou r-paftc, fell 
down, which I directly feparated by filtering. When 1 
edulcorated, dried, and expofed to gentle red-heat, it was 
found to be aluminous earth, of 152 grains in weight* 

e) The fluid remaining, after the reparation of the argil, 
was combined with carbonated alkalis; but no new precipi- 
tate enfued. Therefore, I evaporated the liquor to drvnefs, 
difiblved again the feline mafs in water, and collected the 
flight portion' of earth which then feparated. It weighed 
three grains, confifting of two grains of flex and one grain 
of alumine* 

In the above decompofed 400 grains of the fofiil, there- 
fore, exifted ; 

R 


Ignited 









2^.2 XIX Examination of Lepidoltie , 


Ignited flex * * B< h) . * 

, 21 2 1 

0 • • 

4 L . 218 gr. 

e) , * 

• , *J 

Ah mine , , d) ■ * 

' 152 } ■ r 53 

e) . . 

1 i 

Manganefe and 


oxyded irm . c) , 

* * * 3 


374 

Which gives for me hundred parts. 

Silex 

54)5° 

Alunime 

38,25 

Manganefe and oxyd of iron . 

o,75 


93,50 

Loft in aqueous particles 

6,50 


JCO 

c. 


As the fufibility of lepidoiite, 

without addition of any 

extraneous fubftance, induced me 

to fufpeft, that, among 

its conftituent parts, feme calcareous earth might be found, 

I refolved to repeat its analyfis. 



For this reafon, I again fubje£fced 400 grains of it to the 
fame analytical procds. Having feparated thefiiiceous earthy 
the quantity of which was the fame in proportion with that 
of the fir ft proeefs, l treated the folution, then obtained, 
with mild vegetable alkali, and at a raifed temperature. The 
precipitate produced in the proeefs, and waftied, was divid- 
ed into four equal parts while yet moift. 


a) Upon one fourth part I affufed dilute fulphuric acid t 
tvhich foon diffolved it into a weak reddifh liquor. After a 

1 iborfc 



x 
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$iort repofe, a reddilh-gVey fediment fell down, which, care- 
fully collected and dried, weighed half a grain, and readily 
fufed upon charcoal to a black-grey fcoria. When a final 1 
portion of this laft had been thrown into melted phofphoric 
fait, it gradually diffolved, and gave a green tinge to the 
faline bead. But when the whole of it was put in, the 
fmall globule loft its tranfparency and alTumed a blue colour. 
At the fame time a very minute grey-white metallic grain 
became difeernibie, which, when Separated from the fphe- 
rule, would not obey the magnet. As that m etallic bead 
hardly weighed of a grain, it would not admit of farther 
inveftigation. Perhaps it was phofpat of iron, The faline 
bead, by imbibing moirture, was again diverted of its blue 
colour, and turned brown-red^ 

The fulphuric folution, left in a colour lefs rtate, after the 
feparation of the above depofition, was committed to fpon- 
taneous exhalation; and it then Ihot, by degrees, into 
perfedd cryrtals of alum. At laid there remained a thick ifh 
refidue, which, previoufly diluted with water, and warmed, 
I combined with vegetable alkali- A flight quantity of a loofe, 
whltilh precipitate feij down of $ gram in weight, when 
edulcorated and dried. By expofure to air, it acquired a 
brown colour, and by ignition upon charcoal it became 
black. Treated with a neutral phofphat, with the 
stfliftance of the blow-pipe, it fuon melted to a fmall globule, 
which, by turns, appeared colourlefs, when a£ted on by the 
inner flame, and amethyrt-red, by the outer-flame* Thus 
it proved to be manganefe, 

b) Upon another fourth-part of the precipitate, vinegar, 
dirtilled and concentrated by freezing, was affufed, and de- 
canted again from it, after 12 hours. In order to try this 
acetous liquor for calcareous earth, it was divided into three 
parts, each of which was feparately treated ; one, with 

r 2 exalte 
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• 1 . . 
oxalic with oxalat ofpot-ajh \ the third with jul~ 

phurk But in no cafe any indication of lime was ob- 


fervable jail thefe three trials remaining perfectly clear, T he 
acetous folution merely contained fome of argil, which I 
precipitated from it by pot -a ill. 


r) The third portion of the precipitate, like wife before 
drying, was introduced into heated caujiic alkaline tye : it 
liquefied in it, leaving a filial I brownifh refidue, confining 
of the above mentioned metallic ingredient of the ftone, to- 
gether with a flight trace of flex, 

d) Laftly, the remaining fourth-part of the yet moift pre- 
cipitate I fuffered completely to deficcatc in a warm place. 
The earth was of a milk-white, and weighed 54 grains. It 
loft nothing of its colour, and but little of its bulk, by a 
ftrong ignition for two hours in a finall and covered crucible. 
But its weight was the more diminifhed, as it then weighed 
37 1 grains only. 


Therefore, the refuk of the fir ft analyfis was confirmed, 
as to the main point, by this fccond decompofition of lepi- 
dolite. 

But the total abfence bf calcareous earthy in the mixture 
of this foflil, is highly worth remarking. For flex and argil, 
When in their pureft ftate, are abfolutely iufufible in any pro- 
portion Of the mixture ; but become fufible, when lime in a 
proportionate quantity enters into the combination. On the 
contrary, the lepidolite, con filling merely of filex and ar- 
gil, and without any portion of lime, is of fo eafy fufion, 
that it properly may be reckoned among the moft fufible ftones. 

In many cafes, the metallic oxyds, indeed, like wife ad as 
powerful fluxing media; yet, in the prefen t mftance, the 

metallic 
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metallic portion is too fmall to be capable of being con- 
fidered, with any degree of probability, as the caufe of the 
fu Ability of this foffil. 

Is there, perhaps, in thofe argillaceous Hones that fufe in the 
fire, without any admixture either of abforbent earths or of 
metallic calces being found in them, fonie hidden principle, 
promoting their fuiion, which is hitherto unknown, and is 
of a volatile nature? Fel-fpar affords an inftance of them. 
This ftone, while continuing in its natural unaltered Hate, 
runs into aglafs; whereas porcelain-clay, which refuks 
from its decay, is infufible in the higheff degree* There- 
fore, it might net feem unreafonable 10 fuppofe, that during 
this tran fit ion of vim liable fekfpar into infufible clay, feme 
volatile fubfiance, as yet unknown, and capable of promot- 
ing fufion, might efcape; did we not, on the contrary, find, 
by experience, that vitrified fel-fpar, if again expofed to fire, 
enters ^gain into fufion, in the fame manner as it did the 
firil time. 

It remains yet to'inveftigate, whether the lepidolite is 
juft! y ranked, as Born would have it, among the zeolites* 
When we attempt, in the mineralogical fyftem, to feparate 
and to determine the various fpecies of fo fills, not in a vague 
manner, but according to fixed characters j the queftion 
is, then, in which of its properties does the fpeeifical cha- 
racter of zeolite confift ? I think, in the following: that 
it is moderately hard, and gives no fparks with Heel j 
that, urged by the flame upon charcoal, it is rendered milk- 
white and opake, fwelling much at the fame Lime, and 
forming ramofe excrefcences, yet without actually fufing 
into a globule $ and that, belldes the filiceous and aluminous 
earths, the calcareous, like wife, is an effbntial conificuent 
part of it. The mother-of-pearl-like luftre, the gelatinous 
coagukim, which it forms with acids, and its phofphorefcent 

r 3 nature 
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nature on ignition, cannot bo confidercd as any of its ofTon^ 
tial properties. 

Since, there fore, the: prefent fofEl does not {he w the 
fame appearances upon charcoal as the zeolite, but as it 
intumefees but moderately, while, at the fame time, if fufes 
into a perfect, and, in part, tranflucid, round globule \ and, 
moreover, as it is abfolutely deftitute of lime for one of its 
cemftituent parts, thefe facts afford fufficient ground to 
diftinguifh it from zeolite. In the fyftematicg] arrangement 
of Mils, and to rank it as a diftindf fpecies. 

As I entertained Jome doubts whether the name LilaVtte s 
given to that Mil at its lirft introduction into public notice, 
would bear found criticifm, I recommended, in its ftead, the 
denomination of LepidvUte (fcale-ftone), for its fpedfic name ; 
becaufe this foffil fliines on its fracture like an aggregate of 
minute fifti-fcales*. 

A particular foffil has lately been efifeovered in the vici- 
nity of the lepidolitc, which cordifts of long columnar 


* A more accurate account of the native place of Lepidolite, to- 
gether with a full defeription of its external characters, may be feen in 
FlcbtePs Miner a r ogifcbd Aufsacizc y Vienna, 1794, page 226. There 
the author alfu endeavours to defend the name LHalite , given tu 
this (lone by its firft difeoverer, the Abbe of Neuhaus^ againft 

mine, Lepldolue. But, in my opinion, that appellation is erroneous ; 
ift, becaufe it is againft the common rule to .derive the names of 
/pecks from colours, finee thefe are changeable, and fmee even 
this very foftil lias already been met With, in various (hades, of 
'violet blue y ami by ft rcd y and -white y befides the lilac colour, of 
which the difetmrer firft found it. zdly, Becaufe the word 
Li!alite t being compounded of the Arabic (L\lac y Li lac h J> and 
the Greek ( Lit bos $ ft one), is a nomen hybridum. 


cryf- 
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cryftals, longitudinally flriated, and tranfverfing grey-white 
quarz, and occurs, with various degradations, of a pale- 
red co jour, in fonie fpecimens pairing into the ifabella, and 
into green. This mineral was pretended, by fome, 
to be cryft&llixed lilalite : but, even without having yet 
performed a perfect analyfis of it, I am already convinced, 
that it by no means belongs to that foffil, but to th ejh&r- 
lacems beryl , (fhorlite,— by Kirwan) ; with which it agrees* 
not only in its extamal appearance, but alfo in its habu 
tildes, in the dry way. 


\ 
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XX. 

CHEMICAL EXAMINATION 

OF 

Cl MO LITE. 

* 

The Cimotic earth (Cimolia Plinii), or the Cimoliie, as 
i {hall call it for the fake of brevity, belongs to thofe bo- 
dies of the mineral kingdom, of which an hiftorical know- 
ledge has, indeed, reached our age, from the writings of 
ancient daffies, fiich as Theophraftm^ efpecially, Dio f cor ides 
and Pliny \ but a familiar acquaintance with them has gra- 
dually been loll: fince the time of thofe authors. We learn 
from the works of thofe old lmturalifts, that the Greeks, as 
well as the Romans, befides its medical life, employed the 
ciniolic earth for technical purpofes, in the preparation and 
cleaning of their fluffs and wearing apparel. This is 
fhewn, among others, in the following paffage of Pliny* : — 
Greta plur a genera. Ex iis Cimolue duo ad medicos perti- 
nentia : Candida m et ad purpurijjum hidinans. And having 
firff mentioned its various applications in medicine, he thus 
continues : Eft et alius ufus in veftibus. Nam far da , 

qus£ adfertur e Sardinia^ candidis tantum adfumkur y inu tills 
verficolorihus : et eft viliffmta omnium Cimolia generum. 
Pretioftor Umbrica, et quam vacant Saxurm — Primum ab - 
luitur veflis Sarda, dein fulphure fuffitut : mox defquamatur 
Cimolia y qure eft colons veri. Fueatus mini deprehendiiur y 
nigrefcitque , et fun ditur fulphure J Veros autem et pretiofos 


* Hill, Natural, lib. xxxv, chap* lvii- 


co- 
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colores e mo Hit Cimlia f el quo dam niton ex hilar at coat rift at os 
Julphure f 

What later writers have mentioned concerning cimo- 
lite {Agrioila* for inftance), are 'mere compilations taken 
out of thofe ancient authors* Tournefart^ however, is to 
he excepted, who certainly faw it in his travels through the 
Levant, but has erroncoufly taken it for an earth of the 
calcareous kind, diftingihihcd from common calcareous 
earth, as he thought, by its foapy fatnefs, 

y ■ « m ' * ■% 

It is by the kind communication of John Hawkms y Efq • 
who, in his voyage to the Grecian iflands, made for the ad- 
vancement of Natural Hiilory, has collected the genuine 
cimolic earth on the ifland dm lo itfelf, or Ar gentler a , as it 
is called at prefent, that 1 have been enabled to revive the 
knowledge of this foffil, hitherto loft both to Natural Hif- 
tory and Technology, and, at the fame time, to undertake 
its chemical analyfis. 


The colour of cimolite is a light greyifii- white* in- 
clining to pearl-grey. But this colour is feme what changed 
by expofure to air, where it acquires a reddifh tint. It is, 
therefore, probable, that the citmlla ad pur purl ffum incli- 
nans , of Pliny y as well as his Candida , are both one and the 
lame fpecles ; fmee the firft, or the externally reddifh one, 
is, on the fradture, as white as the fecond. 

Cimolite is found maffvue y and probably it occurs in vail 
ftrata. Its fracture is earthy , uneven , and its texture more 
or lefs jlaty. It is thoroughly opake^ and does not ftain 


* De N a tut a FoJ}ilium f lib, ii. 
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cmfiderably * W h e n fc rap e d w i th a k n i fe, it yields fh a 1 v i n gs, 
like fteatites, and the abraided fur face is f?nooth , and of a 
greafy luftre. It adheres pretty firmly to the tongue* 

Yet this ftone T though it is fo foft as to be feraped by the 
nail, is but with difficulty broken, a:.d, in coniequence of 
this tenacity, not eafily pulverized* 

Its fpedfic gravity I found exactly double that of wa- 
ter ; that is, 2,000. 

Small milk-white cryftallinc grains of quarz are found 
here and there ftngly difTeminated in its fu bilance. 

The flaty texture, which, in the dry pieces of cimolite, 
is often but con fufedly, perceived, appears mo ft diftindtly 
when they are fleeped in water* Cimolite is immediately 
penetrated by water, and it then devclopes itfeif into thin 
laminae, of a curvcd-flaty form. 

Cimolite, if triturated with water, diftblves into a foft, 
pap-like mafs, though not flippery in the ftridl fenfe* An 
hundred grains of it, ground with three ounces of water, 
aflumed the appearance and confiftence of a thicktfh cream* 
When this mafs is left to deficcate in the grmding-difh, it 
detaches itfeif from its Tides, in hard-dried, ribbon-like, 
and fomewbat flexible bands* In this ftate, cimolite is 
pulverized with (till greater difficulty than before* 


In order to obtain fame knowledge of the efficacy and 
utility of cimolite, in a technical view, I partially greafed 
fmall pieces of fiik and woollen cloth with oil of almonds, 
and covered thofe oily fpots, on both fides, with cimolite, 

work- 
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worked by grinding with water to the tbicknefs of a linn 


merit. They were then expofed to dry in the air* The 
next day I dipped thofe {luffs in water, and law, with fur. 
prize, that, by a flight wafhing, the cimolite, together with 


moved, without leaving the fiighteft trace. Afier drying, 
the ftuffe were again found poffeffed of their former cleanli- 
rtfcfs, and the original beauty of their colours completely 
' , ' restored. 


njuv.u tu mipais uic ucli i^iigum luner s earui, 1 O revive 
the importation of dmoliie, as an article of merchandife, 
would therefore be very definable for the manu failures fub- 
fervient to our clothing, as well as for common ufe ; ef- 
pecially for precious fluffs of delicate colours, that will not 
well bear the agency of acids and alkaline foaps. Whence, 
alfo, the inhabitants of Ar gentler a make as much ufe of it, 
in the walhlng and bleaching of their {luffs, at this very day, 
as In remote ages. 


To acquire a chemical knowledge of cimolite, I made 
the following experiments. 


a) Hundred grains of cimolite, in entire pieces, were 
expofed, for half an hour, to the fire of the wind-furnace, 
In a covered crucible. After cooling, it was found grofsly 
fplit Into ftaty fragments, of uneven fur faces. This was 
accompanied, at the commencement of ignition, with a fur- 
prifingJy ftrong ngife* The cimolite acquired, at fir ft, a 


all the greafy fpots to which it had been applied, were re- 





brown- 







Hundred grains of cimolite were triturated with water, 
and treated with 300 grains of ft rang fulphuric acid, by 
which management the white colour of the blended mafs ( 
was changed to a pale flefti-mL For the purpofe of fe- 
parating the filiceous earth, I evaporated the mixture in a 
warm temperature, covered it again with water, and Tub- 
jeded it to digeftion* However, it continued turbid and 
muddy j fo that I could not fully fucceed in ieparating the 
ft lex* I, therefore, employed that mixture to convince my- 
ielf of the ab fence, or prefence, of magnefia, among the 
conftituent parts of that foffiL With this view, I faru rated 
it, with the afEftance of heat, with mild calcareous earth, 


* The habitudes of cimolite, in the fire of the porcelain-furnace* 
have been rfcentioned at No. *7 of the firft efTay, 

and 
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and reduced the fluid, when filtered, to a fmaller bulk, by 
evaporation ; carefully removing, at the fame time, the 
felenite, as it appeared* Yet no trace of fu Ip hat of mag- 
nefia was perceptible. 


C. 

. n 

tf) Two hundred grains of cimolite, mixed, and ignited 
with thrice their quantity of cauftic pot-afh, afforded, after 
cooling, a blueiih, and grccnifli- white mafs. From this, 
when foftened with water, the undiffolved part was fepa- 
rated by filtering. 

b) The alkaline liquor had no colour* It at firft con- 
tinued clear, on being fatu rated with fulphuric acid ; but, 
at a raifed temperature, it coagulated to the confiftence of 
Jelly* Upon the affufion of more water, and proper di- 
geftion j/dkeous earth feparated, weighing 44 grains, when 
ignited. 

c) The earth, which was not taken up by the alkali (a) $ 
was of a grey white, and weighed 220 grains. It diffolved, 
by degrees, in fulphuric acid, which was added to it, and 
left behind fome filieeou s earthy which weighed five grains, 
after ignition. 

d) Both the fulphuric foiutions (£) and (r) were next 
added together, and partly evaporated j after which, crys- 
tals of alum appeared, as the liquor cooled. The remainder 
of the fluid congealed, on farther evaporation, to a jelly. 
When mixed with water, digdled, and filtered, there re- 
mained fhceous earthy in the form of pellucid vitreous 
grains, the weight of which, after grinding and ignition^ 
was 64 grains. 
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e) I now combined the fo lot ion with P ruffian alkali, 
which produced a deep-blue precipitate ; by the quantity of 
which the proportion of the ferruginous ingredient, in the 
form of ox yd of iron , attract ible by the magnet, was de- 
termined at 2§ grains. 

f) When the portion of iron had been feparated, I added 
a fmall quantity of vegetable alkali to that part of the folu- 
tion which yet remained. By this treatment, and fubfe- 
quent evaporations, I obtained aluminous cryftals, in fuc- 
ceffion, to the end. But, at the fame time, there ftill fepa- 
rated fome fiticeous earthy amounting to 13 grains, when 
heated to rednefs, 

g) The wdiole of the alum (fulphat of alumine} obtain- 
ed, was re-diflblved in water, and the argillaceous earth 
feparated by vegetable alkali. This argil, depurated and 
gnited, gave 46 gr ains in weight. 

Therefore, the above 200 grains of chnit e produced ; 




f) 

d) 

f) 



Whence, one hundred parts of cimoltU contain : 
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# 


S i lex 

Alumlne , 
Oxyd of iron 
W iter i 


■ 6 3 


■ 23 


12 


1,25 


99s 2 S 


With regard to thefe constituent parts, and their propor- 
tions to each other, the cimolite might properly be placed in 
the mineralogical fyftem along with the common fpecies 
of clay : but its diftinguifh/ng character, on which, alfo, its 
other phyfical properties depend, undoubtedly confifts in the 
minutely divided ftate of the filtcenus Ingredient, as well 
as the moil intimate mixture of this laffc with the argil- 
laceous part* 


XXI 


[ ] 


XXI. 

CHEMICAL EXAMINATION 


OF THE 


MA G N ESI A N-SPAR (Bitterfpath.) 

(Cryflailized Muricalcke, Compound Spar, of Kirwaii.) 


A* 

Among the T yrolefe foffrls, and thofe of Salzburg, fo 
remarkable by their variety, there occur certain rhombic 
cryftals, which are tnoft frequently found fmgly inter- 
fperfed in a flaty chlorite {Schneideftein)^ mixed with filver- 
grey magnefian lamellas* Thofe cryftals have been called 
rhornhoidai /par on account of their figure, or magnefian - 
fpar ( Bit ter -f path} on account of this fuppofed conffituent 
part. 


The colour of thofe cryftals is grcylfh-white, pafling 
more or lefs into yellow or reddifh, They commonly 
form regular rhombs, from one half to three fourths of an 
inch thick ; but they are alfo found of a greater fize* 
Their external fplendour is only moderate; but internally 
they pofisfs a high luftre. Their fracture is of the ftraight 
foliated kind ; but the figure of their fragments is rhom- 
boidal. They are moftly iranf parent in a great degree; 
but the fragments of the larger cryftals are nearly pel - 
lucid ; and if held agalnft the light, they exhibit changing 




* Beobachtungcn und Entdeckungen aus der Naturkunde , vol. v. 
page £i. 


rainbow- 
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rainbow-colours, 'I' heir hardnefs is a medium between 
that of calcareous-fpar and that of fel-fpar; as the firft 
may be fcratched by them, but they themfelves may be 
Scratched by the fecond #. 

Their fpccific gravity I have found to be 2,480* 

a) An entire piece, weighing 100 grains, was ignited in 
a covered crucible for two hours 3 yet, notwithstanding its 
fparry texture, it remained entire, without dying in pieces. 
It was rendered afli-grey, and wholly opake, though pre- 
fer ving fome lufire. At the fame time its weight was lef- 
fened 45 grains f, 

h) The action of mineral acids upon magnefian-fpar, 
while in grofs fragments, is not perceptible; but if pulve- 
rized, they attack and diffolve it gradually, attended with a 
continued gentle cffervefcence. With the fulphuric acid, 
felenite is generated, and the fupernarant folution is of a 
pale-reddifh colour. Nitric acid produces a colour lefs folu- 
tion, and the muriatic acid a yellow one. 

But when pieces of calcined magnefian-fpar are em- 
ployed, the folution goes on rapidly. And in that cafe the 
nitric acid leaves a metallic reiidue behind, which feparates 
of a brown-red colour. 


* More dreumftantiat deferiptions of the external diameters of 
this fulfil have been given by Karften in Beob. lu Entd. a.d, Na- 
turk. vol t v, page $ 6 >—BQrn CataL d, 1, Collect, d. Foffils, vol. 1, 
page 386, with the name, Chaux magnefifa and Fichte L Mincrl# 
Aufsiitze, page 1S9. 

+ ^ or the habitudes of magnefian /far in a porcelain-heat, fee 
H. 16 of the Brit Etlay* 


S 


c) Three 
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r) Three hundred grains of finely powdered magnefian- 
fpar, mixed with an equal quantity of pot-affa, were ignited 
for two hours in a crucible. The orafs returned black out 
of the fire, except that its middle part was rendered of a 
dark aftugrey, When triturated, and covered with water, 
it became light-green; Muriatic acid affufed upon it, in 
fiifficient quantity, diffolved the whole, forming a clear 
golden-yellow tindture, 

d) This folution was decompofed by means of carbonated 
pot-afti, and with the alii fiance of heat* Sulphuric acid 
was poured upon the precipitate, previoufly diluted with 
water, in fuch a quant icy that the acid was predominant. 
Abundance of felenite (fulphat of lime) was thus produced; 
which feparated from the remaining fluid. 

*:) I next evaporated the folution, that remained after the 
feparation of the felenite, and which contained fulphat of 
magnefia, and a final! portion of fu I pirated ox yd of iron ; 
carrying on the operation, until the faline imfs appeared in 
a dry ftate. This lafi I fubjedled to a red -heat for two 
hours, re-diflolving it afterwards in hot water. Upon the 
filter there remained a fubtle red-brown oxyd of iron, 
weighing nine grains, and wholly obeying the magnet, 

/) The folution, now freed from the iron, afforded, by 
Cry Utilization, a pure fulphat of magnefia ; which, when 
properly decompofed by pot-alb, and with the aifi fiance of 
heat, yielded 133 grains of carbonated magnefia . 

g) The fulphat of lime {d) y decompofed by diffolved 
carbonat of pot-afh, fur ni filed 160 grains of crude calca* 
reous earth. To examine whether this la ft ft ill contained 
any magnefia, I diffolved it again in nitric acid, mixed the 
folution with cauftic ammoniac, and filtered the precipitate 

then 
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then formed. This immediately diffolved in fulphuric acid a 
which was added* and being precipitated by carbonated pot* 
aft)* it ftill yielded three grains of magnefian earth ; which 
fubttadfed, leaves* therefore, 157 grains for the quantity of 
crude calcareous earth* or car bom t of lime* 

Confequentlyj I obtained from the above 300 grains of 
the Tyrolefe magnefianfpar : 

Carbonat of lime . , g) . : * * 157 grs<; 

Magnefia . . . . f) J 33 7 . 136 

S) 3 J 

Qxyd of iron y containing 

fomc manganefe . e) , * , , 9 


3 02 grs- 

As no lofs of weight, but rather an excefs, appears in 
the fum of the conftituent parts, given feparateJy, we may 
Conclude, that thofe ingredients might, perhaps, have been 
Capable of undergoing a ftill greater degree of defecation. 

Therefore a hundred parts of magnefianfpar confift of : 


Carbonat of lime . m 4 , , * * 52 

Magnefia • , , , * 45 


Qxyd of irony impregnated with manganefe m 3 


100 


Although it is only a few years fthce this foffil was 
brought to Vienna by fome Tyrolefe dealers in minerals 
of their country* and from thence brought into farther no- 
tice; yet it feems that Woulfe has already been acquainted 

s 2 With 
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with it at an earlier period* For the foftii* which he cxa~ 
mined* and dcfcribed in the Philofoph. Tranj , for 1779* 
by the name of compound fpar * agrees with the Tyroleie. 

It is alfo proved* that the mag nefian- fpar is found not 
only on the borders of the Tyrol cfe and Salzburg moun- 
tains* but like wife in other places* by the following exa- 
in ination of a fpar of that kind, coming from Taberg y in 
Wcrmeland * a province of Sweden* 

It occurs in the faff], in which I have found it of a 
grey- white colour* with a ftrong J afire* nearly refemblijig 
that of the mother of pearl* in femi-pellucid and rhom- 
boidal fragments. With regard to its fracture, it can 
hardly be diftinguifhed from that variety of the Tyrolefe 
mag nefian- fpar* which fur nifiied the fubjeft of the forego- 
ing analyfis* The only difference confifts in its external 
form j that is* it does not occur in fingle interfperfed cryf- 
tals* like the lafi, but in niaffes * and it is accompanied by a 
green, compadt, indurated clay* and a grofs- foliated* deep 
verdigris-green talc (mag nefian earth*) 

a) A fmall piece of it, ignited per fe upon charcoal, 
turns brown without fplitting. It ciiilolves* by fufion, in 
a neutral phofphat, and forms a clear, colourlefs bead. 
Nearly the fame effect is produced by ghfs of borax* When 
heated to rednefs with foda on the melting-fpoon* it fufes 
into a dull, blueifli-green globule* 

£) Two hundred grains, reduced to powder* djffolved 
gradually, and with effcrvefccnce* in the muriatic acid. Cauf- 
tic ammoniac, added to the yellow folution, produced a light 
fiocculent precipitate of a dirty green, which on the fil- 


Kirwan's Elements of Mineralogy, Lend, 1794, vol. i, p. 92* 

tering 
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tcring paper changed to a brown, and, heated to redneis, 
yielded 4I grains of oxyd of iron, 

c) The folution, now rendered colour! efs, was evapo- 
rated to a final ler compafs, mixed with one third part of 
alkohol, and combined w T ith as much fulphuric acid as was 
necc/Tary to precipitate the fdiceous earth from the felenitc 
or gypfum (fulphat of lime ), which was then feparated, 
and waftied with a mixture of alkohol and water, 

d) When the whole of the liquor had been again re* 
duced by evaporation, I precipitated its magnefian earth, 
by means of carbonated pot-afh, aftifted by a boiling heat. 
It did not prove to be as loofe as it ought to have been, and 
thus it {hewed, that it was not yet pure. Hence, on the af* 
fufion of fulphuric acid upon this precipitate, more felenitc 
was depofked, which I added to the hr ft. The folution, 
thus freed from it, then afforded pure fulphat of mag- 
nefia (Epfom-falt)y which, re-difl'olvcd and decompofcd in 
a boiling heat, by alkaline carbonat, afforded 50 grains of 
carbonated magnefia, 

t) The felenitc alfo was decompofcd, by boiling with 
water and carbonated pot-afh. Thus I procured from it 
346 grains of mild, or carbonated calcareous earth , 

This Swedijh magnefian-fpar, therefore, contains much 
lefs magnefia than the Tyrolefi ; and the proportion of its 
conftituent parts in one hundred is the following : 


Carbonat of lime , 73 

Magnefia * 25 

Oxyd of irony containing a little manganefe * * * 2,25 

— — — ^ 

100,25 

s 3 XXII. 
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XXII. 

EXAMINATION 

OF THE SUPPOSED J 

MURIACITE. 

The review of our prefen t knowledge of mineral bodice 
would undoubtedly be much more extenfive, and at the 
fume time require much fewer corrections, if every newly 
difeover^d folill were immediately put to the chemical left, 
and not received into the fyftematical arrangement, till it 
had been ftamped with the authentic feal of truth. 

The muriacite does not feem to be as yet fo generally 
known, that I may not hope to be able to prevent its far- 
ther introduction to the public in an erroneous lhape, by 
means of the examination which I am going to deferibe. 

Fichte gives the following account of it. 

Abbe Poda has lately dif covered a new fpecies of calcareous 
earlb , which ^ by reafm of its conftituent parts^ he calls muri- 
ate d lime, or muriacite, according to the new method of no - 
ruinating foffth , hicaufe that mineral is compofed of calcare- 
ous earthy muriatic acid , and water r The miners in the fait- 
pits at Hali, in Tyrol, call it fcaly gypfum {fchuppiger 
gyps-ftein. ) Bui y h files this difference in its conftituent 
parts , it is a If farther diftingmjhed from the compact gyp - 
fum : i ft, hy its greater hardnefs j 2dly, by the quadrilateral a 


* See his Mincralogifcbc Aufsaetze. Vienna, 1794* p^e 

refi angular 
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t til angular j cates or lamina s, of winch it is entirely com* 
pcfed ; and gdly, by its much more difficult f Glutton in water, 
of which, at a mean temperature, it requires 4300 parts. 
We txpedl to receive from the Abbe himfelf the circumftantial 
defer ipt ion of this new jpeties of calcareous earth . 

This foflll the more deferred a chemical examination, as 
hereby we might be enabled to under fland by what means 
Mature could produce a combi nation of the earthy faline 
kind, which in the dry as well as in the cryftallized flare is 
lo much difpofed to deliquefcence ; but which, as here is 
fuppofed, ex ifts in a dry and compact ft ate, and at the fame 
time requires fuch an exceftive quantity of water to be dii- 
foived. 

That fpecimen, which has been fent me from Vienna, as 
genuine muriacite of Half in Tyrol , is an aggregate of 
rectangular, fcur-fided plates, of a light-grey, black-grey, 
and in part reddifh colour, with bright fpecular fur faces ; 
and hence not ill refemhing grofs-foliated hornblende. By 
the tafte, and partly even by bare infpecHon, it betrays an 
admixture of fame portion of rock-falt* Trituration re-p 
duces it to a white-grey powder. 

Upon five hundred grains of it alkohol was poured; 
which, after 24 hours, I again feparated by filtering. The 
ardent fpir it continued colour lefs 5 and when evaporated, it 
left pure common fait, or inuriat of foda, behind, in the 
ftate of dry cryftals, 

b) This being done, water was affufed upon the powder, 
until all the fallne parts were lixiviated. This aqueous fo- 
hition, which was like wife colon rlefs, being evaporated to 
dryneft, left alfo common fait behind; but contaminated 
with gypfum* 

£ 4 


c) The 
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c) The fait obtained in both extractions, and added to- 
gether, weighed 91 grains. By the affufion of one part of 
alkohol, mixed with three of water, all the fait was dif- 
folved, and the refidual gypfum amounted to 17 grains. 
This determines the quantity of the mur'iat of foda at^74 
grains. 

d) I next treated the powder (which had been previoufly 
extracted both by alkohol and water) with dilute nitric 
acid y digeding it gently. Carbonated pot-afh, added to 
the nitrated fluid which was again feparated, threw down an 
earth, weighing 26 grains when dried, and confiding of 
calcareous earthy impregnated with iron. 

e) The refidue was boiled with water and carbonated pot- 
afh. The fluid, filtered off*, was then faturated with nitric 
acid. By the addition of muriated barytes, a precipitate 
was obtained, confiding of fulphat of barytes. 

f) Upon the edulcorated refidue I poured again fome ni- 
tric acid, which produced a great effervefcence. After due 
digedion I feparated the fluid by filtration ; and, while yet 
boiling, I combined it with alkali, by which treatment I 
obtained 76 grains of carbonated lime. But as this lad had 
exided in the foflil, in a date of combination with the ful- 
phuric acid, mentioned at (*), we mud only reckon 120 
grains of gypfum, or fulphat of lime. 

g) What remained, after the extra&ion with nitric acid, 
weighed now 265 grains. It was a minute, light-grey, 
micaceous fand. 

In thefc 500 grains of the foflil, therefore, have been 
found : 








Muriat 
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XXIII. 

EXAMINATION* 

OF THE 


NATIVE ALUM 


From Mifem. 


THE alum cavern [grot fa di alumc) at the Cape MifnOy 
near Naples^ which, as it were, ferves as a laboratory, where 
Nature alone, unaffifted by art, is conftantly producing per- 
fect alum, has been mentioned onlv by few of the Natu- 
ralists who have vifited that country* ProfefTor Spallanzani* 
fays of this remarkable grotto — Before the traveller reaches 
the promontory Mifeno, he ?p^cts tt nth its harbour , whtch r there 
h no (Ictitj is like wife a crater j as if is fur rounded on all 
fdes with eminences. Fhoft elevations confift of tufas f and on 
one fide of them , a little above the fea > there is feen an a per* 
iure , made by art y which is called grotta di Mifeiio \ and 
where fulphat of alumtne (alum) continually ejporefees . This 
fait is not known by the native or at leaf they pay no atten- 
tion to it t 

The fubjedt of the following analyfis has been a portion 
of the alum of Mljeno , collected on the fpot itfelf, and 
given to me by that worthy naturalift, John Hawkins y Efq* 

All falinc eJEorefcences agree in this, that while they 
continue in the dry ffate, they give no fign of the c ry if al- 
ii ne figure, that is peculiar to each particular fpecies of 
fait* They always appear of a fibrous form. For this 


reafo% 


i i ravels in the Two Sicilies, vol* i, 
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, reafon alfo, this efilorefeed native alum does not frefent its 
appropriate odahedral form, but is found in fmall, de- 
tached, and roundifh accumulations, of very thin and 
I fhort fibres, poffcfted of a white colour, and filky luftre, 
: though in part intermingled with minute cryftalline grains* 

a) One thoufand grains of this native alum, difiblved in 
! XO ounces of boiling water, left 120 grains of a yellowish* 

, grey earth on the filtering paper, 

b) The clear folution, when evaporated for the purpofe 
of cryftalhzation, gradually, and alone, afforded 470 grains 
of pure, clear alum, in octahedral cryftals \ although their 
formation had not been promoted by the addition of pot- 

i afh. At the fame time 25 grains of fe Unite (gypfum) ap-< 

: peared. 

e) Thofe 470 grains of cryftallized alum, re-diffblved 
: In water, were decompofed, while yet boding, by carbo- 
] nated lime. After the reparation of the gypfum then gene- 
rated, I evaporated the remaining fluid, along with the 
wafhings, to a fmall er bulk, and freed it from the felenite, 
which ftill continued to appear. It yielded 27 grains of 
ijulphat of pot-ajh , 

d) After this, the remainder of the folution of the crude 
alum, that would no longer (hoot into folid cryftals, was 
infpifFated, by farther evaporation, to a grey- white, unctu- 
ous mafs; being but an imported fulphat of aluminc. 
This fubftance might, in the prefent cafe, be confidered as 
a true mineral butter (Bergbutier)* By affufion of water it 
formed a fomewhat turbid folution $ and^ by being then 
treated with a fmall portion of pot-aih, it yet afforded 290 
grains of concrete ayfals of alum . 


e) The 
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e) The above 120 grains of earthy refidue (#} were* 
boiled with mild vegetable alkali and water. The filtered 
liquor was then fatu rated to excefs with muriatic acid, 
and combined with muriated barytes. Upon which fulphat 
of barytes fell down* 

/) I now drenched in muriatic acid the refidue, that had 
been boiled with alkali. This hit, again feparated from it 
by the filter, was next fatu rated with carbonated pot-afh. 
Eleven grains of a yellowiih earth were then precipitated ; 
which, upon elofer examination, were found to confift of 
two grains of oxyd of iron , and nine grains of carbonated 
lime \ which laft, together with that which had been indi- 
cated in combination with fulphuric acid by the muriated 
barytes (f), amounted to 15 grains of feleniu* 

The final remainder, which had refitted the attack of 
the muriatic acid, weighed 92 grains, and was a Tandy 
earth, of a greeni Hi-grey colour, meager, and harfh to the 
feel* 

From 1000 lbs, therefore, of this rough, native alum 
from Mifcno , may be produced, barely by folution in water, 
and fubfequent cryftallization : 

1) Alum , provided by Nature her f elf with 


the requiftie quantity of pot^ajh , , , 47© 

2) Alum , whofe cryjlalltzation is pro- 
moted by adding pot-ajh , * . , . , 290 



760 lbs, 1 

When, therefore, Spallanzani confined the . natives for I 
not knowing, or for difregarding this natural product, \ 
which is fo cafily procured, and which, with fo little ex- 
5 pence, 


Native Alum from Mifena, z6<> 

pence* may be made a profitable article of commerce* he 
was not unfup ported by reafom This alum of Mi fern > it 
iliould feem, might be of the fame good quality as that of 
*ToIfa ; as it can be rendered as free from iron as this 
laftj- and, as befides, the proportion of fulphated pot-afli 
would not be greater in it than in the Roman alum* 

This portion of fulphat of pot-afh, contained in the alum 
from Mifeno^ occafions the following queflion * which in- 
deed it will be lltll difficult to anfwer at this time.— It is : 
As this grotto conftfts merely of volcanic tufa* in which, 
no vegetation takes place* whence does Nature procure the; 
vegetable alkali* requifite to the generation of the cryftal- 
Jizable alum l 

Note. Another infhmce of the like daily production of native 
alum occurs at Solfatara^ where it is procured, and refined after 
the manner defcribed by Prof, Breiflak. From the following 
p adage of his : EJfah Mincralogiques fur la Self at are de Pouz- 

zole, Naples, 1792, page 13 7, it appears That it it upon 

the ground of the production of thefe f aline eff.orefcences y the 
abundance and richntfs of vohtcb are equally furprizing, and+ 
like^viffy of the excejjive promptitude of their re -production^ that 
it has been refilled on to eft ab life at So fa tarn a manufacture 
$f alum, 'which of late hat been put in activity by Jofepb Bren - 
mm Cimaroli * — * In the fuller account of it, given page 231, 
according to which, the aluminous lixivium, by means of boil- 
ing, is brought to (hoot into cryfhds in no longer time than 24 
hours, there is no mention made of any artificial addition of 
poKaflu It is therefore probable, that the alum of S*lfa/ara t 
like the above of Mifcno y is already by Nature provided with 
that portion of pot-afh, which is neceflhry to the production of 
perfectly cryftalliaed alum. 
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XXIV. 

EXAMINATION 

OF THE 

NATIVE SALT-PETRE (Nitre/* 

From Molfdta . 


The difcovery of the native fa It-petr e-minc, or of the 
Fulo % producing nitre at Moifitta , in Apulia , made by 
Abbe Forth , in the year 1783, could not fail to attract the 
attention of naturalifts, in a degree proportionate to the 
importance of the fubje£t< 

Various philofophers, who have vifited and examined the 
Pulo fince its difcovery, have already given circumftantial 
deferiptions of the natural flare of that remarkable pit, as 
well as an account of the great quantity of nitre which it 
affords, and of its mcomprehenfible daily re-production. 
As to thefe defcriptions, I fhall refer the reader chiefly ta 
thofe publifhed by Prof Zimmer mann of Brunfwhk *, and by 
de Sails Marschlln f i 

The nitre employed in the following analytical experi- 
ments was collected by John Hawkins , Efq y who has ex- 
amined that nitre-pit in the March of 1788, in company 


* Voyage a la Fieri ere Aaturelle f qut fe irouwe a Mofitta, par 
M. Zimmerman* Paris, 17&9, 

f Refin in Verschiedene Prowinzen dee Konigrdcbs NeapeL 
voL Zurk and Leipzig* 


T 
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with Zhnmermann and Forth, In the fpecimens which I 
was favoured with, the falt-petre in veiled fragments of a 
yellowifh- white, compact, iiine-ftone, forming the fiony 
matter of the Pulo* Thefe fragments, detached from the 
rock in thin layers, are inemfted with the fait, to the thick- 
nefs, for the moil part, of one fmh of an inch ; when it 
appears in a finely-grained, ciyftalline form, refembling 
white refined, or Canary fugar. On fome parts of the lime- 
ft one I difeovered thin incruilations of a finely- fibrous 
gypfum, which, in fome places, ferved as a bafe for the 
nitre to reft on, 

< 7 ) One Thmjand grains of this native falt-petre, together 
with the lime-ftone and gypfinn to which it adhered, were 
covered with boiling water. The remaining lumps of 
ftonc having been lixiviated, the clear and colourlefs fo lo- 
tion, thus obtained, was next prepared for cryftal lining by 
gentle evaporation. Each fhooting of the fait was ac- 
companied by tender, needJe-fhaped, felenitic cryftaJs. No 
mother-water remained ; but the whole of the folution crys- 
tallized, to the lafl drop, to a perfedl priftnatic nitre. The 
felenite, feparated from the fait as much as was poffible, 
weighed 40 grains ; whereas the fait gave 446 grains. 

h) According £0 refearches of ProfefTor this nitre 

is faid to contain common, or fea-falt, in the proportion of 
1 to 6. I therefore expedled to obtain, befides the prif- 
matic cry ftals of the falt-petre, fome fea-fa.lt alfo, in diftindt, 
Solitary cubes ; but no trace of it, vifible to the eye, ap- 
peared, For this reafon, I attempted to difeover its pre~ 
Jence by another method. With this view, I rc-difibived, 
in water, the cryftals of nitre which I had obtained, and 


Voyage d ia NhrlSre Navur, Zimmerman , page 35 . 
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dropped diflblved acetite of barytes into the folution. By 
thefe means I obtained a precipitate, confifting of 26 grains 
Of fulphated barytes 3 which fhewed, that i8| grains of 
felenite were ftill united with the neutral fait. When, 
after this, I tried the nitrous foliation with muriated filver, 
no more than 4^ grains of hernfilver [muriat of fiver) 
would precipitate , fo that the quantity of common fait, 
indicated by this hit, can be eftimated at only two grains. 
By this, the true quant by of perfectly pure nitre has been 
reduced to 42 5 £ grains. 

However, I think it more probable, that the neutral mu- 
riat, which was mixed with the native nitre, was not 
muriated foda, but a muriat of fot-ajb , or digeftive fait, as 
it is called. 

r) Upon the flony fubffcances remaining after the lixi- 
yiation of the crude nitre, and which exactly conftituted 
one half of: the firft weight, viz, 500 grains, I poured mu- 
riatic acid. The pieces of lime-ffone diflblvcd with great 
effervefcence ; leaving a refid ue of 196 grains behind, 
which were white gypfum, of delicate fibres. When the 
fulphuric acid had been fepa rated from this laid, by boiling 
it in water with carbonated pot-a.Ch, there remained feme 
carbonat of lime, which diflblved, without any refidue, in 
nitric acid. 

The lime- ft one , taken up by the muriatic acid, confe- 
quently amounted to 304 grains ; and, being fubjefted to 
farther trial, it proved to be merely calcareous earth, con- ' 
taming a fmall portion of iron. 

Hence, thefe 1000 grains of nitre from Mifeno^ here de- 
compofed, have confided of: 
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Pare pr if matic nitre > b) . * , 425 1 grains. 

Muriated neutral fait . b ) . . . .2 

Selenite . . . . 


By the computation of Prof. Fairo*^ the total mafs of 
fak-petre in the Pule fhoukl amount to between 30 and 
40 thoufand centners* at 100 lb. each ; and the fecond re- 
production of it to more than ‘50 thou fan d centners. As, 
therefore, the alkaline bale of prii matic nitre conflitutes 
nearly one half of the whole of that compound, it is ob- 
vious, that the quefKon which I have intimated at the dofe 
of my lafl eflay, concerning the origin of the vaft quantity 
of vegetable alkali, becomes, in the prefent cafe, far more 
important and interefling £0 the natural ift. The con- 

je^furc, that Nature poffefTes means of producing that alkali 
beyond the limits of the vegetable kingdom, nay, even 
without any immediate influence of vegetation, acquires, by 
this ftngular phenomenon, a very high degree of proba- 
bility. 


Lime fi me , 



986 

Lofs * 14 


1000 


* Loco Citato. Page 37. 
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XXV. 

C H E M I CAL EXAM I NAT I O N 

OF THE 

MINERAL SPRINGS , at Carlsbad . 


Among the hot mineral fp rings of Germany, that 
at Carlsbad , In Bohemia , deferves the particular attention, 
not only of the phyfician and the philofopher, but alfo of 
every individual that has a due fenfe of the grand fcenes in 
nature. 

The bafon of the main-fpring, that wonderful refervoir, 
is, perhaps, the only one of its kind, which Nature herfelf has 
formed of the conftitucnt parts of the fpring, and, at the 
fame time, has covered it by a triple marble-vault, fitted for 
the collection of the mineral waters produced in the neigh- 
bouring fubterraneous laboratory. The boiling main- 
fpring, rufhing, with vehemence, out of the principal aper- 
tures of this water- vault, and filling the atmofphere with 
vaporous clouds \ — the inceflant play of the air-bubbles, 
forcing their way through the fmaller rifts and fiffures, and 
fifing in the form of pearls through the river Topel, which 
flows immediately upon a confiderable part of that vaulted 
roof of the fpring: — all this, at the firft view, invites 
the mind to reflection - 7 at which the fpeCiator can hardly 
avoid falling into the pleafing illufion of feeing Nature, 
that ufually likes to operate in a hidden manner, work- 
ing here clofc at hand, and, as it were, before his 
eyes. 


t 
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I think it needlefs to enter into a topographical and phy- 
fical defer iption of Carlsbad ; bccaufe there already ex iff; 
feveral accounts and deferiptions of it* Among thefe, the 
Trmtife on Carlsbad , by Dr. Becker , may be confidered 
as the moft capital work* I fhall, thereto re, fuppofe the 
reader acquainted with its contents ; which, alfo, in ge- 
neral, I refer to in this effay. 

My principal defign is, to ftate our obfer vat ions, and 
the conftituent parts of the Carls bad -water, the decompa- 
ction of which we attempted* at the fpot itfelf, in July 
1789; as well as to compare them with thofe given by 
Dr. Becker. Befides this, I alfo intend to fay fome thing 
of the manner which Nature, probably, adopts, in elabo- 
rating this mineral fpring, by way of a final 1 addition to 
the theories that have been already offered on this head. 

In our researches, we confined our experiments^ to the 
three principal fprings: the main-lpring, the new fprings 
and that in the cajlle . Upon the whole, thefe, like the other 
collateral fprings that are lefs made ufe of, agree with each 
other in their conftituent parts, as well as in the proportion 
of the more fixed parts, which, in all of them, is much the 
fame. But they differ confiderably from each other in their 
ihare of carbonic acid ; and this variation is regulated by 
the temperature, which in one fpring exceeds that of an- 
other ; the quantity of carbonic acid being in the inverfe 
ratio of that of the heat. And for this reafon, of the above- 
mentioned three fprings, mam-fpring the hotteft of all, 
and whole temperature, upon an average, is of 165° of 
Farenheit’s thermometer, contains the Jeaff of the acid. 


J For 1 had the pleasure of making thefe experiments in com- 
pany with Count Gefsler t Chamberlain and Prtnjy-cQunfelhr to the 
King of Prujfia. 
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The fpring at the caftle, on the contrary, the temperature 
of which is raifed only to 120° or 125 0 Farmh* contains 
the greateft portion of carbonic acid*. 

To fave the trouble of a tedious enumeration of the ex- 
periments made, X fliall give only a fhort defeription of our 
method of proceeding, and mention the refults in a fum~ 
mary way. 

The conftituent parts of the mineral-water of Carlsbad 
are, in general, carbon at of foda^fulphat of foda 7 (Glauber- 
falt), and muriat of foda , or common fait ; befides thefc, car - 
honaied Ihnc } Jilicems earthy and a (light trace oioxyd of iron : 
and, laftly, a proportionate quantity of free, carbonic acid, 
or, to characterize it more precifely, of carbonic acid 
gas } folely abforbed by the water j befides free caloric . 

On attempting to feparate and to catch or obtain the car- 
bonic acid gas, we proceeded in the following manner » 
A glafs-rctort, of 23 cubic inches capacity, was filled with 
18 cubic inches of water, taken from the pipe of the fpring- 
head } and we lodged it immediately in the fand-pot of a 
pneumatic di frilling apparatus, purpofely placed near tha t 
fpring. The firil receiver, into which the neclc of the re- 
tort was inferted, and the glafs-cylinder employed to collet 
the extricating Etas, had been filled with hot-water from the 


* When wc vifited Carlsbad 
we found the temperature of the 

Atmofphere 4 . 

Spring at the cattle * * 

New-fpring . * . . 

Debschen-fpring * . 

Main-fpriug .... 


a fecand time in July 179^ 



4S V Degrees, Reaumur, 
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fpring. Under thefe circumftances, we expecied that the 
gas would immediately difen gage itfelf, and pafs over, at 
the very firft afbion of the heat on the retort , this, 
however, happened only a little before the commencement 
of actual boiling ; which laft we continued until no more 
air-bubbles came over. 

The air collected in the cylinder amounted to io| cubic 
inches* When, therefore, the five cubic inches of atmo- 
fpheric air, that remained in the retort before the operation, 
are fubtradied, the portion of gas, difengaged from 18 cubic 
inches of Carlsbad- water, at the main- fpring, confifts of 
Si cubic-inches, Thefe were entirely abforbed by lime- 
water, and a calcareous precipitate was produced j fo that 
nothing remained but the five cubic-inches of atmofpheric 
air. By this, and by feveral other trials, we were con- 
vinced that the gas, difengaged by that mineral water, con- 
fifts of pure carbonic acid \ that the fulphurated hydrogen 
gas, which various authors have fuppofed to exiit in it, 
along with the carbonic acid, is never prefent ; and that the 
p re fence of fulphureous acid , together with uncombined 
fbda, as fome others have imagined, is not even fo much as 
poilible- 

By the fame management, and under the fame circum- 
ftances, an equal quantity of the water of the new fpring 
afforded nine cubic inches, and of the fpring at the cajUc 9| 
cubic inches, of carbonic acid gas* 

I will allow that, by this method of colletfting and mea- 
furing the carbonic acid gas, the higheft degree of accuracy 
was not, perhaps, fo certainly obtained as it would have 
been by properly employing the pneumatic quickfdver ap- 
paratus, which, at that time, was not in our power at 
Carlsbad* Neverthelefs, I am convinced that this method 
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of conducing and collecting the difengaged gas, through 
and by means of the hot water of the inain-fpring, Inftead of 
employing mercury for that purpofe, cannot have occafioncd 
any eonfiderable difference in the refult: for water, in ge- 
neral, when of equal temperature wall the natural warmth 
of the Carlsbad main-fpring, . is not capable of abforbing a 
notable portion of carbonic acid* And, befides, fuch an ab- 
forption of that acid gas could the iefs have taken place 
in the p relent inftance, as that water, being naturally im- 
pregnated with as much carbonic acid as it can contain, was 
incapable of talcing up an additional quantity of that acid. 

If this proportion of carbonic add, found in the above- 
mentioned three fprings at Carlsbad, be compared with that 
given by Dr* Becker^ which, calculated to eighteen cubic 
inches of Water, would amount to feven cubic inches in the 
main-dp ring, to 6} in the new-fprmg, and to 10 in that at 
the caftle, there, indeed, occurs a difference ; fxnce, in our 
experiments, the carbonic add extricated from 18 cubic 
inches of the main-fpring water mea fured if cubic inch, 
and from that at the caftle {- inch Ids than Dr. Bccher’s 
refults, whereas that obtained from the water of the new 
fpring, meafured 2 r cubic Inches more. 

But as Dr. Becher had the opportunity of employing a quick- 
ftlver-apparatus, and as, therefore, I have the lefs reafon to 
doubt the ex ad: no fs of his experiments, we are, from thence, 
the more confirmed in the fuppofition, that the proportion 
of the conftituent parts of mineral waters is not every year, 
and, perhaps, not every day and hour exactly the fame, but 
rather variable* This fact is alfo proved by other pheno- 
mena and arguments* 

The water of Carlsbad, like wife, contains fome iran r the 
prefence of which can be afeertained only at the fpring itfelf i 

finee 
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fince the quantity which actually exifts in that fluid is fo 
exceedingly fmall as to efcape, in a moft rapid and unex- 
pected manner, thefenfesas well as the efficacy of re-agents* 
And, for this reafon, many perfons have abfolutely doubted 
the prefence of dHTolved iron in thefe fp rings. But. that 
they contain it, Dr* Becher has demonflrated by the follow- 
ing experiment. He fufpended, by a thread, one half of a 
nut-gall in a glafs bottle of a narrow heck, and filled the 
veflM on the very fpot with water of the main-fpring As 
foon as the water, in the action of filling, came in contact 
with the nut-gall, it acquired a reddifh colour 3 but five 
minutes after, the colour changed to a bright-red, inclining 
to the violet. 

We, likewife, made the fame experiment. Having pre- 
viouily fufpended a flice of a gall, by means of a white filk 
thread, in a glafs-bottle, of 50 cubic inches capacity, we 
filled it at the main fp ring. 1 he water mfontaneoufly 
turned of a pale red * but after having food at reft, for one 
hour, a purple-red, extremely light, woolly, flocculent fedi- 
ment fubfided, which left the fupermeumbent liquor clear 
and colourlefs. 

Another bottle, in which one grain of pulverized pure 
Pruffian alkali had been placed, when likewife filled at the 
fpring itfelf, fhewed no change or indication of colour. But 
fome minutes after, when we inftilled fome drops of nitric 
acid to faturate the predominant foda, the blue colour ap- 
peared by degrees j fo that, at length, the water was uni- 
formly tinged blue by it* 

The following experiments convinced us, how neceffary 
it is to perform thefe trials at the fpring itfelfi We had 
ordered a jug, recently filled, at the main-Tpring, and cloudy 
flopped, to be brought to our lodgings 7 where we immedi- 

t 4 ately. 
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ately, and before the temperature of the water had been fen- 
fib ly lowered, examined it by means of galls, and tincture of 
galls. But it remained for a while colourlefs; only, by de- 
grees, it inclined a little to a feeble, turbid olive-green 5 and 
when afterwards a few drops of nitric acid had been added, 
the colour pafled into a {hade of a dilute bluci£h-black. 

But when the water from the mainspring had cooled 
more confiderably, it was no more poilible to produce, by 
any means, any change of colour, or indication of iron. 

The water of the new firing afforded the fame phenomena 
as that of the main-fpring j that is to fay, when the bottle, 
into which the re-agents had been previoufly introduced, 
was filled atthefpring itfelf, the water became coloured, and 
fhewed its ferruginous contents. But when conveyed to 
our apartment, in well clofed bottles, it was tinged in fame 
degree, while its original temperature continued ; but as 
foon as the water began to cool, no trace of colour could 
then be any longer difeovered. 

On the contrary, the water from the firing at the cajlle y 
though likewife taken at the fpring itfelf, and there examin- 
ed, fuffered no change at all. 

It notv remained to inveftigatc the other fixed conftitucnt 
parts: for this purpofe, we gradually evaporated, with a 
gentle heat, one hundred cubic inches of w ater, frclhly taken 
from each of tbofe three fprings, down to feme ounces. 

i 

We then feparated, by means of filtration, from thefe re- 
fidues, thus reduced by evaporation, the earthy parts from 
the /aline , that w^ere yet held in folution by the water, and 
v/aftied and dried them. This earthly portion confiftcd of 
carbonated lime , mixed with fdiceous earthy and a flight trace 

of 
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of iron . By digefting it with muriatic acid, the lime and 
the Iron difibived, and, on the filter, we obtained the filex 
alone, in a loofe, flimy ftate* The muriatic folution we 
treated, at firft, with prufliat of pot-afb, and there immedi- 
ately appeared blue flocculent particles : however, it was 
only after feme days that they formed a folid precipitate • 
When the fupernatant liquors had again become dear and 
colourlefs, and the precipitate had been feparated upon the 
filter, we precipitated the calcareous earth from each of 
them by carbonated ammoniac, edulcorated, and dried it. 

We now proceeded to feparate the fairs combined in thofe 
folutions. Taught by experience, that heterogeneous falts, 
exifting in one common me nil: ruum, can but feldom be fepa- 
rated, by cryftallization, with due accuracy, efpecially in 
fmall experiments, we adopted another more certain method ; 
namely, by fatu rating, fir ft, the uncombined foda by an. 
acid, and deconipofing afterwards the neutral falts by proper 
fubftances, At the fame time, by other previous experi- 
ments, we had difeovered and afeertained the proportions of 
the ingredients in fa Its of the fame nature, to be enabled 
thereby to calculate thole refults. 

Thefe laft mentioned experiments, ferving as ftandard 
meafures in the prefent purfuit, were principally as follows. 

a) Thaufand grains of foda, recently cryftallized and 
weighed, after drying on printing-paper, loft, when com- 
pletely deficcated on the fand^bath, 637 grains of weight. 
Thaufand parts of foda in the ftate of cryftallization, 
therefore, are equal to 363 parts of the fame alkali, reduced to 
a powder by a thorough exficcation effected by means of heat. 

A) Hundred grains of the fame foda, deprived by heat 
of its water of cryftallization, required, for their faturation, 
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382 grains of fulphuric acid, compofed of a mixture of one 
part of that acid, rectified, and of 1,850 fpeciftc gravity, with 
three parts of diftilled water. 

c) The fulphat of foda, obtained by this fatu ration, and 
completely dried, by evaporating in a fand heat, weighed 
132! grains. 

d) One thoufand grains of fulphat of foda, recently cryftal- 
lized and dried on printing-paper, when exficcated to the 
moft in a fand-heat, weighed 420 grains. 

e) Hundred grainsof the above-mentioned glauber-falt, 
diflblved in water, and decompofed by an acetic folu- 
tion of barytes, gave 168 grains of wafhed and dried fulphat 
of barytes, or regenerated ponderous fpar, Thou fand parts 
of the latter, therefore, contain a portion of fulphuric acid 
equal to 595 1 of fulphat ed foda, that has been deprived by 
heat of its water of cryftallization* 

J) One hundred grains of common fait in cryftals, dried 
in the air, diffolved in water, and decompofed by a nitric 
folution of filver, yielded 233! grains of edulcorated and 
dried muriat of filver, or precipitated hornfllver, as it is . 
called. Whence the quantity of muriatic acid, contained * 
in 1000 parts of this laft, is equal to 42 8| parts of pure and 
dry muriat of foda* 

Aflifted by thefe difeoveries, we could now, with certainty, 1 
cx pecl the fuccefs of our attempt without danger of error, 
bv making a proper ufe of them. Thus we fir ft invefti- ' 
^ated the quantity of free or carbonated feda y by adding to * 
every one of thofe folutions as much of an accurately 
weighed quantity of fulphuric acid, of the fpccific gravity 
mentioned, (i) as was ncceflary to a complete fatu ration, 

and 
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and from the portions of the acid employed in thefe procefles, 
we computed the quantity of the alkali contained in each of 
the folutions. 

This done, we combined the muriatic foliations with dif- 
folved acetate of barytes, until all precipitation ccafed- 
From the weight of the bar y tic fulphat then generated, we 
calculated the quantity of fu Ip hated foda: having, before* 
fubtracSed that portion of it, which had been produced by 
the iatu ration of the uncombined foda, and united with the 
glauber-falt, naturally contained in the ipring. 

At laft, we decompofed the common fait, left in the fo- 
lutions after the reparation of the barytic fulphat, by means 
of a nitrated folution of filver % and we computed the quan- 
tity of that mu dated foda from the hornfilver, obtained by 
the procels* 

It refuJted from thefe experiments, that 

A) Hundred cubic inches of water from the main-fprinw , 
at Carlsbad, contain : 


Dry carbonated foda 


{or, incryftalline fiate, 107I gr,) 


Dry native fulphat of foda 


(or, in crylfals, 168 gr.) 


Mart at of foda , 

• 34 l 

Carbon at of lime 


Silex 


Qxyd of iron 7 about 

t 

3 


1 otal * . 15#! gr. 


Bj 


Carbonic acid gas^ 32 cubic inches* 
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B) Hundred cubic inches of the water, taken from the 
mw-fpringy contain: 


Dry Carbonat of foda . , 

. . , 38^ grains* 

(or, cryftalliz-ed, 106 gr*) 

Dry native fulphated foda * 

. . . 66J 

(or, cryftallized, 159 gr.) 

Muriat of foda .... 


Carbonat of lime . , * . 


Siliceous earth 

... 

Qxyd of iron y hardly . * . 

T 

* * * S 


Total . . 15 2£ grains* 

Carbonic acid gas^ 50 cubic inches, 

C) And laftly, an hundred cubic inches of water from the 
fpring at the caftle yielded, 

Dry corbonai of foda 37! grains* 


(or, in cryftals, 103! gr.) 

Dry fulphated foda * 66£ 

(or, in cryftals, I5§igr.) 

Muriat of foda . * 33 

Carbonat of Lime # 1 2 j; 

Sitex . ■ . * * 2% 

O xyd of irony hardly , * * * . s \ 


Total . * 151 || grains. 

Carbonic acid gas , 53 cubic inches. 

i 

In order to enable any perfon to reduce thefe conftituent 
parts to certain weights, or to other liquid meafures of the 
mineral water, I will mention, that the cubic inch, which, in 

thefe 
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thefe experiments, has been made the ftandard, is equivalent 
to 290 grains of dlftiUed water, (of the genuine medicinal 
weight of Nuremberg*), The above 100 cubic inches, 
therefore, with refpeef to their folid capacity, are equal to 
6 q-* t ounces of water. 

On comparing the fixed conftituent parts, difeovered by 
Count Gefsler and myfeif \ with thofe given by Dr, Becher y I 
fhall notice merely the water of the main-fpring. The* 
quantity of it, which he employed, in every inftanee, 
was fix pounds medicinal weight. Dr, Becher obferves, 
that he means the old apothecary’s weight and meafures, 
formerly ufed there; which is, to that now introduced, as 
12 to 14; but I fuppofe that the above is the fame with the 
ufual medicinal weight, of 12 ounces, or 5760 grains. 
Therefore, by calculating, according to thefe data, the dry 
refidue which we fhould have obtained from 6 lb. medicinal 
weight, or from 119^ cubic inches of water from the main- 
fpring, would have amounted to 189 grains ; and this 
very nearly agrees with the 192 grains obtained by Dr. B,; 
the difference of 2-[-i| being very unimportant, efpecially as 
he himfelf has alfo obtained three drachms, or 180 grains 
lefs of this dry refidue from an equal quantity of the main- 
fpring water. With regard to the proportion of the fixed 
parts to one another, Dr. Becher thinks that the feverai 
conftituent ingredients, in thofe 192 grains, may be divided 
in the following manner: 

Dryfoda 53 grains. 

— - Sulpha t of foda ... 93 

Mari at of foaa . ... 26 

Calcareous earth . , . 20 £ 


* Or 27 Sj grains, Engtijh Trsy t very nearly. Tran ft. 


But, 
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But, according to the refult of our experiments* the . 
above-mentioned 192 grains of the refidue of the water 
from the main-fpring would afford, 

Dried foda 47 1 grains. 

Sulphat of foda* . . . 85 1 

Mur i at of foda 42 

Calcareous earth .... 14J 

Siliceous earth ..... 3 

To explain thefe variations, beftdes firft repeating the 
obfervation before mentioned, that in mineral waters the 
proportion of the ingredients is not, at all times, invariably 
the fame, I believe the following remark may be of fome 
affiftance m elucidating the difference. 

a) Dr. Becher procured the foda, which he ufed in his 
preparatory experiment, bv diffolving, in water, the calcined 
refidue of the deficcated mother-water ; and, having cryftal- 
lized it, he con fide red the fait obtained, at the third fhooting, 
as pure mineral alkali, and employed it accordingly. This, . 
however, cannot eafily he prefumed to have been perfectly 
pure, but was probably It til mixed with fome common fait ; 
which fuppofition feems to be ftrengthened by the figure of 
the cryftals, defer ibed as minute-grained and needle- ftiaped. 
On every account it would, indeed, have been not fuper- * 
fluous to have tried, before-hand, by experiments, the purity 
of the foda, and the total abfence of all neutral faline ad- ; 
mixtures. For, in proportion as the foda employed in the 
comparative experiment was ft ill rendered impure, by any 
foreign fair, in the fame ratio muff the calculation, founded 
upon it, have given an cxcefs of foda above the true quail* 
tily which enters into the water of the fpring. 

h) That the portion of common fait was found to be much 
lefs by Dr. Becher , than by us, arifes from the uncertain 

5 method 
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method which he has employed to feparate the fulphat and 
muriat of foda, by mere cry Aral Hz at ion j fi nee the former, 
efpecially in the laft fhootings, always attracts to itfelfi a 
portion of the latter, which accompanies it in the lye. 
Therefore, 

c) The proportion of the neutral fulphat of the fpring, as 
determined by calculation, muft, for the fame reafon, have 
appeared greater than it really is, 

d) The JUkeous ingredient in the water of Carlsbad has 
entirely efcaped the attention of Dr. Etcher , as it did other 
authors, who treat of this fpring. This, however, may be 
excufed, becaufe filex has been formerly confidered as a f ub- 
ftance totally infoluble in water, and, therefore, has never 
been fufpe£ted to be a conftituent part of mineral fprings. 
But it cannot be allowed that this earth is only cafually ad- 
mixed with the water, and floats in it as a fine farid ; for, 
that it exifts in it in an a£lual ftate of folution, is evident, 
from the fwelJed, (limy, and tranfparent ftate in which it re- 
mains after the folution of the calcareous earth. 

Neverthelefs, this quantity of filiceous earth, in Carlsbad 
water, whofe folvent power over this earth is aided by its 
temperature, great as it may appear, with regard to other 
mineral fprings, is, in fact, but inconfiderable, when com- 
pared with the filex, contained in a much larger portion, in 
other hot -fprings ; the Geyfer y for in ftance, in Iceland ; But 
it muft alfo be obferved, that the temperature of this laft fo 
far exceeds that of Carlsbad, that, according to Traits tefti- 
mony, even when this immenfe jet of 19 feet in diameter 
had rifen, as it often does, to the height of 90 feet, Its water 
is ftiil found perfectly boiling hot, when it again comes 
down to the ground. 


1 fhall 
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I fhall now give an eftimate of the quantities of the con- 
ftituent parts of the water of Carlsbad, taken by its vifitors. 
The mean number of cups which are drank is 14 in the 
day, as the daily allowance is from 10 to 18; the immo- 
derate quantity of 30 or 40 cups, and upwards, which were 
formerly taken, being now laid afide : one of thefe cups* 
upon an average, holds nearly 10 cubic inches of water; 
and, therefore, will hold 140 cubic inches, which contain : 


Cryjlallized carbonated foda , . 

150* grains. 

■ — S alpha t of foda « 

228 

Muriat of foda 

48 

Calcareous earth , . 

m ■ 

Siliceous earth 

31 

Oxyd of iron 

2 

4 

Carbonic acid gas^ 45 cubic inches. 


The time ufually fpent in the medicinal 

ufe of this fpring 

is from three to five weeks. If, therefore, we aflume, at a 
mean rate, 26 days for the whole of that time, and calculate 
by it the quantity of water drank by each patient, it will be 
found to amount to 364 cups, holding 3640 cubic inches 

of the mineral water, which contain. 


CryfialUzid csrhonat of foda 

3913 grains. 

* — — - fulpkat of foda 

5928 

Muriaied foda . 

1248 

Calcareous earth , * * 

450 

Siliceous earth 

9 1 

Oxyd of iron 

6 i 


Carbonic acid gas ^ 1170 cubic inches. 


It is not my province to fpeak of the medicinal effefts of 
the mineral fpring at Carlsbad, On this fubjedt various 

cele* 
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celebrat'd yficiaras and writers, as Fred * Hrffmann, Tralles^ 
Spring sfeldy Zuckert y and in particular Dr* Becker ^ the 
refpedtable author of the above-mentioned Defcription of 
Car Is bad y have given fufficient information and inftru£tiom 

On one point, however, I fhall briefly touch* Many 
perfons, lefs verfed in chemiftry, are of opinion* that the na- 
tive glauber-falt of this mineral fpring is effentiaily different 
from, and preferable to any other fulphat of foda \ upon the 
ground, that a moderate quantity of the water, for inftance 
14 cups, in which that neutral fait, calculated in the cryftal- 
line ftatc, amounts only to 228 grains, or 12 grains lefs 
than half an ounce, is found to poflefs a greater aperient 
power than any other artificial glauber-falt, though taken 
in greater proportion* But in this ftatement, which is con- 
firmed by experience, we fhould not forget to have due re- 
gard to the influence of the foda; becaufe the alkaline fub- 
fiances and earths are converted into neutral or middle falts, 
in theftomaeh and firft paflages, whenever, as is moflly the 
cafe, any acid there predominates, and they thus acquire the 
cathartic properties of other purging falts* Nay, it is pro- 
bable that it is owing Lo this conftituent part of the 
Carlsbad water that feveral perfons* whafe humours in the 
ftomach and firft paflages are, perhaps, more difpofed to 
alkaltfcence than acidity y often expedience, on its internal 
ufe, effedls quite contrary to thofe which they expected from 
its opening power* Moreover, the fihceous ingredient may 
be frequently an acceffory caufe of the unpleafant effects on 
the bowels, which the water produces in thofe perfons in 
whom the per if aide motion is rather languid. 

However, thefe, as well as all other medical remarks, I 
leave to the phyficians, and will allow to myfelf only feme 
reflections concerning the fubftances, which Nature employs 
to impregnate the Carlsbad mineral fpring with the above- 

u mentioned 
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mentioned ingredients, and concerning the manner in which, 
perhaps, it operates in this proeefs* I fay, per haps y for 
the fea rching mind of man is not endowed with the faculty 
of infpefling the interior and fee ret recefies of the labora- 
tory of Nature, without danger of error. All that we are 
able to do, is to fufpeef, and to draw probable conjectures 
from phenomena fimiJar to chafe, which we have had oppor- 
tunity of perceiving either in the operations of Nature herfelf, 
or in our ftfiail chemical experiments. 

The caufe which produces the heat in the fprings at 
Carlsbad is varioufly itated by philofopbcrs. The opinion 
of a great fire, luppofcd to exift in the centre of the globe, 
to which, formerly, all the great phenomena in the fub ter- 
raneous laboratory of Nature, and hence alfo the generation 
of hot mineral fprings, have been aferibed, has, at prefent* 
fcarcely any fupporter. Others would account for that 
caufe by the volcanos, which are find to have once exifled 
in that country, and, though burned out on the fur face, are 
not yet perfectly extinguifhed beneath* Buz this, like wife, 
is an ill-founded hypothefis j as neither a true crater, nor 
what might have once been the fire-gulph of a volcano, nor 
any undoubted lavas and other matters ejefted from it, can 
be found there. In fact, the earthy fcoriae, met with in the 
vicinity of Carlsbad are not of a true volcanic origin *, and 
as little may the bafalts, which are there met with, be coif- 
fidcred as an additional proof of the volcanic nature of that 
country. 

Thofe naturaiifts feem to come nearer to truth, who trace 
the efficient caufe of heat in thefe fprings from ignited ful- 
phur- pyrites. With this opinion, like wife, the celebrated 
author of the Treatife on Carlsbad Water coincides, when 
explaining the temperature of its fprings. And, indeed, it 
cannot be denied, that pyrites a£t their part in this cafe. 

For 
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Pot the ftratum of pyrites, which is only a few miles diftant 
From Carlsbad, and frorii which the fulphur and vitriol- 
works at Alt sat tel are plentifully provided with that crude 
material ; bdides, the filiceous ingredient diflcminated in 
the ftony mixture of that ftratum, under which, according 
to all indications, that fubterraneous laboratory lies where 
Nature prepares the mineral water; and, laftly, thofe eon- 
ftituent parts of thefe mineral fp rings, the origin of which 
we cannot explain from other fubftances befides from ful- 
phur-pyrites : all thefe drcumftances coincide to give weight 
to that opinion. 

Yet, on a maturer confide rat ion, it will foon be evident, 
that the diflolved pyrites could not alone afford that quan- 
tity of caloric, which has heated the fprings at Carlsbad, for 
feveral centuries paft to this day, with unabated force; but, 
bn the contrary, that, to the production and prcfervation of 
natural hot fprings in general, another combuftibte matter 
is required, from which the fubterraneous fire receives its 
food. And thus it will be obvious, that this fuel can be no- 
thing elfe but mineral coal, that remainder of vegetable 
fragments of the ancient world, locked up In the hofom of 
the earth, which provident Nature has wifely refer ved* 

When a fubterraneous ftore of mineral coal, fiich as occur 
In various places in ftrata, of an enormous thicknefs, has 
been once fet on fire, by ignited pyrites or other caufes (as 
may cafily happen, efpecially where the ftratum comes out 
near to the day) the inflammation will then fpread throughout 
the whole remaining mafs, with a quicker or flower progrefs. 
A fpontaneous extinction and Complete refrigeration can 
certainly not be very foon expected in that cafe ; for the 
larger the bulk of a burning body is, the longer will the heat, 
excited by it, continue. If, befides, it is confidered, that 
this immenfe mafs may pofffbly be inclofed by walls of 

y 2 rocks, 
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rocks , impenetrable, and little capable of conducting heat, 
at the fame time that the air finds acccfis to it in hut a very 
{mail degree j it is then eafy to conceive, that ages mu ft 
pafs before the caloric di fen gaged from fucb an immenfe 
mafs can be fixed again, and brought to a ftate of equili- 
brium with the whole. 

But chat a mine of mineral coal bad once been burning at 
Carlsbad is a fad, unqueftionably proved by the earthy 
fcotm that have been err6heoufiy taken for genuine volcanic 
lavas, by the poreelain-jafpcrs, and by the other fpedes 
of ftones and earths, more or lefs changed by fire, cover- 
ing the fields at Hohdorf \ Lejfa , and other places, in copious 
quantity, many of which perfectly refemble the pfeudo- 
volcanic products of various countries ; fuch, for inftarree, 
as the ftratum of mineral coal even now burning at Dutt - 
writer , near Saarbr 'uck. 

Carlsbad , which is fituated in a narrow, lortgi fh valley, 
is on all fides furrounded by mountains of the middle fi ze ; 
which, however, little cohere among themfelvcs, Xhefe 
moftly confift of granites, of which that variety is the moft 
predominant, which confifts of much, large, ydlowifh, 
white rhomboic fel-fpar, with fmall black micaceous feales, 
and a little fine grained quara. 

But, clofe to the Htrfchiemtein^ the higheft of thofe moun- 
tains, and fituated fouth of the town, there ftretches from 
the Guildhall to the Bernhards-rock another range of low 
mountains, which cannot properly be con fide red as primi- 
tive granite, but rather as a rock of later formation : fince 
it exhibits a ftony mafs, a feeojid time formed of fragments 
of the primeval rock, and confifting of a granitic mafs of 
ftones, finely grained and rifty, palling into a porphy- 
raceous mixture, with finely interfperfed pyrites. It is the 
i common 
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common opinion, which is alfo fupported by various local 
circumftanccs, that underneath this mountainous range, the 
laboratory lies, where Nature produces that beneficial 
fpring, For, not only does the vaulted roof of the baton, 
or refer voir of the mam-fpring, .'the breadth of which ex- 
tends from the Guildhall, along and under the market-place, 
as well as under the bed of the river T'6pel y to the church) 
proceed from the foot of that low rock, but alfo all the 
other fp rings [flue from it ; befides, that the warm mineral 
water oozes out from feveral other of its fifth res and veins. 
But, if this ftony matter is granted to be of fecondary for- 
mation, and not a primitive rock, the poffibility of a 
mighty flratum of mineral coal, lying under it, can no 
longer be queltioned. 

Now, concerning the generation and origin of thofe con- 
ftituem parts, with which this hot water is impregnated, 
and thereby ennobled to the rank of a medicinal fpring j 
thefe depend on the very fame taws of nature , which che- 
imflry has learnt by experiments to be fuch, and by which 
it is guided in imitating the operations of Nature in the 
fmall way. Yet, our knowledge, it muft be confefled, is 
not always fu flic tent to comprehend, accurately and dif- 
tki£Uy, the method which Nature employs in every particu- 
lar inftance. Nature, in her great operations, always pro- 
. eeeds in a fimple way ; whereas, we being but humble 
imitators of that great miftrefs or" chemiftry, cannot help 
retorting to artificial, and thence imperfect proceffes, when- 
ever we attempt to obtain the fame products from the fame 
principles* 

Fir ft, as to the origin of the carbonic acid in the water 
of Carlsbad, the opinion of the author of the Ncue Bemer- 
kungen uber das Carlsbad^ who deduces the gas of that 
fpring from the fulphur-py rites themfclves, cannot fubfift j 

u 3 For f 


294 XXV* Analyfis of the Mineral 

fotj what is extricated from mouldering pyrites is not the 
carbonic, hut the fulphureous add , combined, according to 
circumfhmces, with hydrogen gas. On the contrary, it ad- 
mits of no doubt, but that limefme is the principle, kvhich 
in cafes j and hence in this a fib, affords the carbonic 

acid. From the fact already related, that the rock f ated 
upon the laboratory of this (pring is of r youn t date, . id 
later formation; it is certain that Jimeftone may e pre- 
fen t at feme depth; whether it conhft of primitive calca- 
reous rock, or of ^ratified calcareous ff.ones ; and t. at it 
actually and peceffarily there exifts, is manifeft from this 
very dariy generation of fo great a quantify of carbonic 
acid* But, whether the developement of this elaffic acid 
from the limefforje is effected merely by the heat, or by 
means of the fulphuric acid, di fen gaged from the diflolvcd 
pyrkes, is a queftion which cannot be pofitwely ariiwered* 
It is, however, probable, that it is expelled by heat alone* 

With regard to the generation of the neutral fulphat , or 
the glaubcr-jalty it undoubtedly cannot take place, but when 
veins of common fait come into contract with diffolved 
fulphur-pyrites, Part of the mm dated foda is then decom- 
pofed by the fulphuric acid, and unites with it to a new 
neutral fait, vi%* the native glatibeiMalt, or fulphat of foda* 

And, as the exiffence of carbonic acid in the Carlsbad 
water neceffarily prefuppofes the prefence of a calcareous 
ftratum ; the enquiry into the origin of the calcareous 
earth, diffolved in this mineral fpring, is arffwered of itfeif. 
It is by the fpontaneous reparation of that earth from the 
water, that the above-mentioned wonderful A one* vault, of 
the great refervotr, together with the remaining vaft quan- 
tity of varioufly formed ffaladfites and tufas, have been pro- 
duced, and are daily augmented* Therefore, it is not ne- 
ceil^ry to fearch in vain, with Dr. Becker^ and againff all 
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rules, for the origin of the calcareous earth in the mixture 
of the pyrites ; nor to lay any ft refs on the final! quantity, 
which ijiigbt be an accidental ingredient in the muriated 
brine, employed by Nature in the production of the mine- 
ral fpitngs at Carlsbad. 

But we cannot judge with equal certainty of the method 
followed by Nature, in generating the uncombined foda 
exiting in the Carlsbad water ; fmte, of all the method?, 
which we are able to employ for the fame purpofe, there 
is none of fuch a kind that we could fairly fuppofe to be 
applied in the operations of Nature, who always accom- 
pli fhes her ends by the {kartell ways. It is probable that 
a long continued influence of the fubterraneous heat, and 
humid vapours, are alone fulHcient to volatilize part of the 
muriatic acid of the muriated foda, leaving behind the al- 
kaline principle that had been united with it. 

On this predominant portion of free foda alfo depends in 
part the peculiar tafle of Carlsbad water, which, when 
drank warm, may be compared to a weak meat-broth. 

Sulphur-pyrites^ mineral coal , lime ft one y and hrine-fprlngi 
of muriated foda , are, therefore, the raw materials made 
ufe of by Nature in elaborating thofe hot mineral fprings. 
How enormous the ftore of them mud be, may be conceiv- 
ed by reflecting upon the quantity of water, and its ingre- 
dients, which is afforded by the mainfprmg alone, in the 
courfe of one year. By the computations of Dr* Bechet^ 
there iffue 705 timers in an hour, from the five orifices of 
that fpring ; which makes, for one day, 16,920 ; and hence, 
for the year, 6,175,800 eimers. And, if the timer be taken 
to be equal to one half cubic foot, that quantity amounts to 
3,087,900 cubic feet of water, Thefe contain: 

V 4 
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Pounds avardupoifon 

CfjjflaUlzable foda 746,884 

■ — fnlphat of foda , . 15132,923 

Murtat of foda ...... 238,209 

Calcareous earth ....... 86,020 

Siliceous earth ....... . 17,369 

Oxyd of iron ........ 1,240 

Carbonic acid gas 092,539 cubic feet. 

And, fincc the quantity of water yielded by the new- 
fpring^ by that at the mill , and by the other fir camlets i fiuing 
from the clefts of the rifty rock, taken together, may be 
dl i mated as equal to that afforded folely by the main- 
fprmg ; our aftonifnment is juffly excited, on confidering 
the immenfe quantity of produdis which have been fent 
forth by thofe fprings at Carlsbad, within a term of 420 
years ^ that is, from 1370, which is the period aildmed in 
hiftory for their difeovery, to 1790. 

Yet, no other ufc is made of the great quantity of faline 
contents with which Nature has enriched the Carlsbad-mine- 
ral fprings; except, that yearly, feveral hundred pounds of 
fulphated foda are obtained in the cryftallized ffate, by eva- 
poration, and fold by the name of Carls bad-falt. But 

it would be an object t defer v hi g the exertions of induff 
try, if, at the fame time, pains were taken to recover and 
employ one part of mineral alkali, or foda \ inftead of fuff 
fering fo many thoufand pounds of that natural product, fo 
valuable with refpe£t to our prefent wants, to be unem- 
ployed, and carried away into the river TopeL 

Before I conclude, I fhall fay a few words on a cold 
acidulous fprings which is met with behind the brew-boufe, 
in a granitic rock. This fpring coilefts in a fmall ftiallow 
bafon, fituated on the declivity of the rock, and is richly 

impreg- 
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impregnated with carbonic acid, that penetrates through the 
bottom of the bafon, and covers the fluid in a ftratum from 
four to fix inches thick* Its tafte is fo exceedingly four, 
that a doubt has arifen, whether that acidity depends merely 
on the proportion of the carbonic acid* But experiments 
have {hewn it to contain no other extraneous add \ and the 
quantity of carbonic acid gas was found to be equal in 
volume to that of the water ttfelf, where 18 cubic inches 
of water have yielded 18 cubic inches of the gas. This aci- 
dulous fpring hardly contains any fixed confHtuent ingredi- 
ents : for, when a confiderable quantity of it has been eva- 
porated by the a Alliance of heat, a refidue was indeed left, 
which proved to be a neutral muriat, but fo final 1, as almoft 
to efcape obfervation. 

This valuable, but, at Carlsbad, little efteemed fpring, 
methinks, defer ves to be protected againft the cafual impu- 
rities by which it is now liable to be defiled, by a more 
fuitable inclofure and careful covering ; as well as to be 
more commonly applied, both for medicinal and economical 
purpofes* 


XXVI. 


CHEMICAL EXAMINATION 


OF THE 

SALT-SPRINGS AT KONIGSLORN, 

And their ProduSis 

The faline fprings, among others, chiefly bdong to thofe 
obje<Ss, with the inveftigation of which the induftry of 
chemifts has been hitherto but little occupied. This want 
of a more folid and complete knowledge of the conftisuent 
parts of the foline fprlngs cannot fail' to have occafioned a 
number of erroneous procefles in the falt-works ; and, the 
neceflity ot abolifhing or correfling them, is in general 
fuggefted only by the lofs experienced for many years. 
How many errors would have been avoided in the calcula- 
tions and efii mates, if, for in fiance, Inftead of employing 
the hydrometer^ that deceitful, empirical fcale, which hi- 
therto has been almofi alone reforted to, and fruited, in af- 
certaining the proportion of fait contained in any brine, 
the fak-makers had been able to proceed upon the ground 
of a more certain knowledge, founded on chemical ana- 
lyfis, of the true faline portion, as well as of the other 
foreign fubfiances, which are the habitual concomitants of 
common fait ? For this reafon, I believe, that by publiih- 
ing the present inquiry into the faline fprings, and their va- 
rious producls, of the JalUwirh at Kcnigshrn^ near Umia f 


* Sammhng der Deutfcben Abhandlungcn der Koni glide n Aca- 
demic der Wijfenfchaften * B erlin, 1794, 
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Of the Salt -/prints at Kon/gsborn, 

|n Wejlphatia, I am contributing, perhaps, not an unim- 
portant fhare to a general chemical knowledge of faline 
Ip rings* 


The faliniferous mountain at Konig shorn confifts of a 
compact, marly 1 imeftone, feparated in ft rata, and difin- 
testable in the air, which ieem to reft immediately upon 
the fand-ftone, or red dead rock *. They extend in a di- 
rection from eaft to weft, from P aderhorn y between the 
river Ltppe and Emfche y as far as the dukedom of Cleves ; 
arid they decline, from foutbweft to north weft, into the 
biihopne of M'unjier , where they are covered by ftrata of 
fand and loam* The falt-fprings at Salzlo tten y We sir in- 
kotte , JVerle , SaJJendorf \ and Unna , which have been ufed 
for many centuries paft, and fcvcral indications of a weak 
brine, near Bochum y in the Dsrtmundt territory, are 
like wife fituated on the fame mountains. 

The prefent falt-work at Kd nig shorn lies about one mile 
(Englifn) diftant from Unna y to the north, in a plain ; ac- 
companied on both ftdes by gentle elevations. Wherever 
the ground is perforated or dug, at and below Konigsborn, 
towards the north, there are always fal £-fprings found ; but 
above Konigsborn, fouth wards, fprings of fweet water 
exift, which come forth to the day, and even will rife m 
pipes to to or 12 feet, On this account, the brine has been 
procured, for many years paft, by means of fuch per fora- 
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tlons, of which there have been more than twenty, of it 
depth from 75 to 280 feet* The brine obtained from thefe, 
at a depth from 5 0 to So feet, always contains from if to two 
ounces of fait in the pound ; that from 80 to 120 feet, con- 
tains 2| ounces j but that from 120 to 200 feet, affords 3|, 
and even 3* ounces ; and it is pumped up to the height of 
it feet above the fur face, by means of the above-mentioned 
wooded pipes, in a quantity amounting to from three to 
four cubic feet every minute* Experience has fhewn, that 
this faline fpring has decreafcd in dry weather, in quantity 
of water, and richnefs of fait; but has uicreafcd, in both 
refpects, in wet weather, or when in the mid ft of fummer 
it has rained only a few days, after a great drought* How* 1 
ever, after the lapfe of four or fix years, the brine has been 
, fo much impoverifbed, at every well, as to yield only r ; 
ounce of fait; although neither the quantity flowing out 
had inereafed, nor had the brine been other wife altered. 
As often, therefore, as this happened, a new perforation 
has been made, by which means a brine, 3 or 3i ounces, 
rich in fait, was again obtained for fome time. From this 
account it would feem, that there exift three diftin£t falt- 
fprings lying upon each other ; that the deepeft are the 
richeft ; which, therefore, by their rifmg, force away the 
upper and lighter ones ; and, that ihefe laft mu A: be in con- 
junction with fome ft ream, the fweet water ot which 
wafhes a ifialhl of fait, and thereby becomes impregnated 
vjf$ijparfc of it. Hence may be explained the rapid increafc 
of the quantity of the fluid, and of its proportion of fair, after 


ramy 


UifT 


years ago, {hafts were funk between the feveral borings ; 
the lighter fp rings were flopped up, and the riche- A were 
brought out to the day. However, the event was, that 
by means of this perforation, at the I irth foot in depth, a 
copious fpring was come at, hut only one ounce in rich- 
nefs; which poured into the well, that was already 60 foot 


In confequeitce of this conjecture, fome *1 


deep, 
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deep, in fuch quantities, that at every minute 25 cubic feet 


were to be overcome. On the very day that this fpring 
had been pierced, the faline contents in the feveral brines 
augmented in all the wells, from if ounce to if, 2, and 
even 21 ounces. This weak brine, therefore, feems to im pa- 
ver ifn the richer ones, by penetrating through the fi flu res 
of the marly rock to the perforated cavities; and either 
keeping off the deeper fprings of 3 ounces richnefs in fait, 
or mixing with, and thus lowering them down to 1 and if 
ounce. 


To fhew what quantity of fait may be procured from 
thefe fprings, I fhall feledl the period of three years; 
namely, From the ift of June, 1788, to the laft of May, 
1791. During that time were procured: 


By taking into the calculation the lofs occafioned by the 
' failings which has been afeertained by aftual experiment, 


quired of the brine, to obtain the above produce in each 


* In other words: from evaporating the brine by means of air, 
previous to their boilings, in particular buildings, called graduating* 
boufes t Confult G rev's Principles of Modern Ckemifity. Loud, 
i|oa- vol. i. page 294; — TranjL 


35 > 52 i , 534 - pounds. 


This gives for one year: 


1 1,850,5 1 1 a pounds. 



eft 1 mat ion, is reckoned at 37 per cent , there will be re- 


year : 



336,069,731 pounds ; or, 
4,972,748'^ cubic feet. 


In 
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In fpeaking of the chemical examination of thofe fpringsj 
to avoid unnecefiary repetitions, I fliall only in general 
explain the method in which I have proceeded in this in-* 
quiry ; and, with refpedt to each particular fprmg, &c, I 
fhall merely ftate the refult of my experiments : 

i.) In order to determine the 1 pec i he gravity of each 
brine, I meafured 50 cubic inches (each equal to 290 graM; 
of diftilled water) j weighed, and compared them with the 
weight of an equal quantity* of diftilied water. 

2*) Thefe 50 cubic inches of brine were then evaporated, 
In a fand-heat, to a dry refidue, and the weight of it noted. 

3. ) Thefe refidues were then covered in cylindrical glafs- 
veflels, with alkohol, and extruded by means of it during 
24 hours, at a moderate temperature, and with repeated 
ftirring. 

4. ) After the alkohol had been again feparated by filtra- 
tion, it was evaporated to drynefs. Upon the refidue left 
by it, frefh ardent fpirit was affufed, in fuch a quantity as 
was necefiary to ft pa rate the fmall portion of common fait, 
which had united with the fpirituous folutibn, at the fir ft 
extraction. After this, the laft alkohol was like wife eva- 
porated, and the refidue weighed. 

5*) That portion which had been extracted by alkohol 
confiftcd of murlat of lime , mixed with a very trifling por- 
tion of muriate d magnsfia \ the proportion of which laft 
was determined in the following manner The refidue, 
obtained by the evaporation of the alkohol, was diffolvcd 
in water, the folution heated, and the earth precipitated by 
foda. This earth, when walked, was combined with ful- 
phuric acid, added in excefs. After the mixture had ftood 

for 
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for a while in a warm place, and the predominant acid had 
been again abforbed by carbonat of lime, which was added 
for this purpofe, the liquor was freed from the felenite or 
gypfum then generated, and evaporated by a gentle hcaL 
When the felenite, which flill appeared, was again fopa- 
rated, and the liquor fufficiently reduced, the folution was 
expofed to fpontaneous exhalation in the open air, and thus 
made to cry flail ise. The fulphat of magnefia, produced 

by this procefs, was rediflolved in water, and decompofed 
by foda ; upon which the magnefia, which feparated, was 
faturated with muriatic acid, evaporated to drynefs > and 
the weight of this muriated magnefia fubtraeled from the 
muriated lime* 

6.) The deficcated muriat of foda, remaining after the 
reparation of thofe deliquefeent fairs, by means of alkohol, 
was next diffolvcd in water, and filtered* 

*].) The remainder on the filter confifled of fulphat and 
carbonat of lime ; and in fome, brines of oxyd of iron . — 
When weighed, it was treated with muriatic acid, and 
the felenite feparated upon the filter. The filtered folution, 
when it appeared to contain a feparable portion of iron, 
was combined with cauftic ammoniac; and the oxyd of iron, 
which fell down as a brown flocculent precipitate, when 
cg licked by the filter and ignited, was weighed, and its 
weight reduced to that of carbonated iron* 

8J I combined the muriatic folution of No, 6 with 
carbonat of foda, affifted by heat, when a precipitate en- 
fued, confifting of carbonated lime* The foda, employed 
for its precipitation, having thus been again neutralized by 
the muriatic acid, I treated this muriatic folution with mu- 
riated barytes, from the fulphat of barytes, obtained by 
this management, it was obvious that the calcareous earth 

precipitated, 
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precipitated, by the carbonated foda, from the diffolved 
muriat of foda, had been combined with fulphuric acta in 
the character of felenite. In like manner, it followed from 
the proportion, which the quantity of fuiphuric acid bore to 
the calcareous earth, obtained in a ftate of combination 
with it, that the muriatic Solution contained felenite only, 
and no glauber-falt, nor any other alkaline or earthy 
fulphat. The total abfence of thefe laft was alfo confirmed 
by this 5 that the dry fait gradually diffolved in a mixture 
of two parts of alkohol with one of water, which I affufed 
upon it $ and, that at iail nothing but felenite remained. 


The experiments, performed in the manner here ex- 
plained, gave the following refults : 


Brine of the Va rs tha a/crfp ring . 

Its fpecific gravity was 1039 (difiillcd water being 
1000). 

Fifty cubic inches, evaporated to drynefs, afforded a grey* 
white refid ue, weighing 882 grains. 

* 

Th is refid ue confifted of ; 

Muriat of lime . , * , 46 grains. 

magmfta ... 1 

Garbmat of lime . „ . . J 2 
Selenite^ or fulphat of lime . 25 

Muriat of foda . . ■ . 798 


&alt-fprings at Konigsbotn. 


3°5 


B. 

Brine of the Gluckanf-fpring. 

Its fpecific gravity was found to be 1029. 

Fifty cubic inches left a pale-red refidue of 585 grains* 
containing : 


Muriat of lime * » 

■ . 32 grains* 

*-■ — - of magnefia * 

* ; x 

Car bon at of lime « * 

. . r r 

Carbonated oxyd of iron 

. * 

Selenite . * 

. . 18 

Muriat of foda y or common fait $ 22 


585 


c. 

Brine of the Frederic-anton-fpring. 

Its fpecific gravity was 1025* 

Fifty cubic inches left, by evaporation, 540 grains, of a 
ligfat-reddifh refidue, confining of i 

Muriated lime y including a fcarcely ob- 1 

fervable trace of muriated magnefia \ S rams,t 
Car bona ted lime y or crude ca lea r eou s e a rt h Ilf 
■ oxydofiron § 


Selenite^ or gypfum j 14 

Muriated foda 494 


X 


540 
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Eh 

Brine of the Goldener Smnenfpring, 


The fpecific gravity was 1024. 

The dry refidue* yielded by 50 cubic inches* had a 
light-grey- white colour* and weighed 521 grains. It was 
refolved into : 

/ 

Muriat of lime . . * - 30 grains. 

of mqgnfia . * , | 

Qarbonat of lime . . . .11 

Selenite ,, . 15 * 

Muriat of jo da . , p 464J 


521 

E. 

Brine of the Litdwigsfprings. 

Its fpccific gravity 1023, 

The light-reddifli refidue* from 50 cubic inches of the 
evaporated brine* weighed 508 grains* -and contained : 

Miiriat of lime .... 20 grains. 

Carbonated lime . . . 10 

oxyd of iron . . | 

Selenite 13 

£i^w?jy^/^orniuriatedfoda 464 £ 



The brine, which is brought up from the various fait- 
fprings, is conducted into one common refer voir, from 
which it is pumped to the top of the graduatmg-houfe j, 
where it is three times graduated . 

R 

■ i f 

Brine of the frft graduation* 

Its fpecific gravity rofe to 1060* The reftdue from the 


evaporation of 50 cubic inches weighed 
and con fill ed of ; 

1285 grains 

Muriate i lime 

65 grains* 

— magnefia 

ii 

Car bona ted lime , cental n i ng fo m e iron 

41 

Sulphated lime , or felenite * * + 

44 

Muriated foda * 

1170 


1285 

G. 


Brine of the fecond graduation. 

Specific gravity 1076. 

Fifty cubic inches, evaporated, gave a refidue of 1615 
grains* This was decompofed into : 

Muriat of lime . * , . . 75 grains* 

>■ 1 of magnefta - , - * 2 

Carhonat of lime . 3 

Selenite ....... 48 

Muriat of foda . * * , 1487 

j6u 


X 2 


H, 
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H. 

Brine of the third graduation. 

Its fpecific gravity amounted to 1086, 

Fifty cubic inches of it have left, upon evaporation, 1850 
grains of a dry refidue, containing : 


Muriat of lime 82 grains. 

— ■ ■ - — of magnefia 3 

Carbonat of lime 3 


Sulphat of lime (felenite) * . . . 52 

Muriat of foda (common fait) . . 1710 


1850 

The fait obtained by boiling from thefe graduated brines 
is of two forts, of which the one is deftined for foreign , and 
the other for home confumption, The firfl confifts, for 
the moft part;, of con fider ably large, four-fided, hollow 
eryftals, compofed, in a funnel-like manner, of fimple cubes 
of muriated foda. Such cryftals are always formed on the 
furface of the brine, when they can evaporate without agi- 
tation. The fecond fort is externally diftinguiihcd from the 
preceding by fomewhat final !er and Jefs regular cryftals. - 

I. 

Common fall for exportation . 

One pound of it, that had been completely deficcated 
with the afliflance of heat, was pulverized, and then 
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examined by the method above-deferibed , It confifted 
of : 



Oz , 

drach . gr. 

Moifture y expelled by the drying , 

— 

3 ~ 

Accidental zmpurhjcSy and /and . 

— 

— IO 

Muriated lime , ... * « 

— 

— 25 

Selenite , 

— 

x 3° 

Pure muriat of fsda 

IS 

2 55 


16 Ounces, 

K. 


, T ^ ** * *. 

Common fait for home-confumption. 

One pound of it, treated as the laft, 

contained : 


Qz. 

drach. gr. 

Moifture 

— 

4 30 

Accidental impurities , , * 

— 

— • ) 8 

Muriated lime , 

— . 

— 3° 

Selenite 

— 

i 35 

Pure muriat ft foda , , . 

15 

— 7 


Ounces. 


Mother-water, 

The mother-brine proved to be of conflderable fpecific 
gravity j namely, 1218 , 

Fifty cubic inches of it* when evaporated, yielded 544° 
grains of dry fait, which I divided intotyo parts, fubject- 
ing each to a feparate examination, 

x 3 


C‘ 
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i) 2720 grains, or one half of the fait obtained from the, 
mother- water, and deco mpo fed after the manner fo often 
mentioned, gave : 

Mur rated calcareous earth , . , 330 grains. 

— — magneftan earth , . • . 420 

SulpBated calcareous earth . 50 

Common (alt . * . * y , . 1920 


2720 

2) The other half of the fait, afforded by 50 cubic inches 
of the mother-water, I re~diffblv£d in water, and evapo* 
rated the folution to the point of cryftallization. I obtained 
from it, at five fucceffive fhootrngs, 4 ounces and % 
drachms of cryftallized nuiriated foda, but which was 1H11 
contaminated by ifie mother-water which adhered. For this 
reafon, Iuiflblved it once more in water, and cryftallized 
it anew fTSy which treatment I then obtained 3 02. 7 dr. 
of pure common fait. By this it was rendered evident, 
that ever}* cubic foot of that mother- water, if treated in the 
fimple way of cryftallization, would ftill afford 16 or ij 
pounds of pure muriat of ibda. The mother- water of both 
cryftallizations was diluted with water, and its earthy portion, J 
precipitated by foda, weighed 544 grains, when waffaed and 
ignited. This precipitate confiftcd of calcareous and mag - 
nefian earth * which I feparated, by faturating the mafs with • 
fulphuric acid. When the fulphat of magnefia had been " 
filtered off from the fulphat of lime which was formed at the . 
fame time, I decompofed it by means of foda, The mag- 
nefia, then obtained in a pure ftate, and weighing 290 
grains, by treating it with muriatic acid, was converted into 
muriat of magnefia, which, evaporated to drynefs, amounted' 
to 420 grains $ exactly as it did in the foregoing procefs. 
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This portion of muriated magneila, contained in the 
mother- water along with the muriated lime, and exceeding 
the latter in quantity, deferves particular notice. In both 
brines, in the graduated as well as the rough, the muriated 
magnefia amounted only to the 30th' or 40th part of the mu- 
riated lime j in the mother- water, on the contrary, the 
quantity of the fir ft exceeds the latter nearly by one fourth 
part. The caufe of this feefns to He in the following cir- 
cumftance It is cuftomaryj at Konigsborn, to preferve the 
mother-water of 4, 5, or more boilings In the bailer. 
At any fubfequent boiling, therefore, a ftronger heat is re- 
quired, to promote the cryftallization of the fait * and when, 
in this cafe, a part of the bottom of the boiler becomes dry, 
a portion of the muriated lime is then decompofed, and its 
earthy bafis becoming free T increafes the calcareous earth 
in the fchlot^ or incruftation (j hfannenjieln) of the vefiel : 
but the muriatic acid efcapes in vapours, as may diftinclly 
be perceived by the fine!], 

M- . 

Jncrujlation of the boiler* 

One Pmnd of it, pulverized and dried in a gentle heat, 
was boiled with 12 lb. of water. The filtered folution was 
next evaporated to drynefs, and the fait obtained was 
treated in the method all along mentioned* When the un- 
diflblved, grey-white, earthy refidue was examined, it 
proved to be a mingled mafs of fulphat of lime, of carbonated 
lime containing a little iron , and of a Tandy fdiceous earth . 

The proportion of thefe conftituent parts to each other 
was found to be as follows ; 


0 %* 
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fylo'lfiure * 

Murlaied lime . . f . , , 

magnefia . * » * . 

Muriat of fida y with a fcarcely per- 
ceivable trace of fulphated foda^ 
Carbonat of lime 

Sandy ftliceous earth . . * * , 

Sulphqt of lime (felenite) , * * 


Oz . dracb* gr . 

I 6 — 

— I JO 

— — 10 

4 4 40 

r 2 30 

— 3 3 ° 

760 



16 Ounces. 


N, 


Dornenjlein. 

(That is, the earthy and faline incruflations formed on the 
bruih-WQod in the graduating houfes*— Tranfl .) 

The Dornenfuin of thefe falt-works confifls of a dark- 
brown* compact * indurated* ftony cruft* fimilar to the in- 
eruftatlons at Carlsbad, 

1.) Of this I boiled two ounces^ reduced to powder* with 
a fufficient quantity of water. This* however* would d if- 
folve but little j for* after evaporation* there remained 
only four grains ©f common fait* mixed with iron and 
felenite. 


2.) The powder of the ftone which remained after boil- 
ing was faturated with muriatic acid. The foliation was 
attended with great effervefcence* and, towards the end* 
was promoted by heat. When filtered* it left felenite be- 
hind. 


3.) This 
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3<} This muriatic folution, combined with eauftic am- 
moniac, departed a quantity of iron in a flocculent form^ 
the weight of which Sr ft afcertained when collected and 
ignited, was afterwards reduced to that of carbonated 
iron. 


4.) The folution, now perfectly tolourlefs, afforded car- 
bonat of lime, by the addition of foda. 

The proportion of the ingredients in thefe two ounces, or 
960 grains of the mentioned Dornenftein^ was : 


Impure common fait . . . 4 grains 

Selenite 25 

Carbonated oxyd of iron * 92 

■ calcareous earth , 828 

Motfiure . 1 1 


L g6o 


What corrections, or improvements, might be made in the 
boiling of fait in the falumorks at Konlgsbcrn^ in confe- 
quenee of the analyfis here communicated of the falt- 
brines, or fprings of that place, and their products, I leave 
to the judgment of practical halur gifts ^ or falt-makers. 

But the advantage which the fcicnce may derive from 
the performance and collection of thefe and fimilar ana- 
lyfes, cannot be doubted : thereby, not only the futn of our 
j obfervations hitherto collected, 011 the nature and conffi- 
tuent parts of fait- fprings in general, will be rendered more 
complete and certain 5 but like wife the knowledge of the 
Jaws of elective attractions of bodies, in particular, will be 
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mcreaftd and cor reeled « An inftance of this la ft is af- 
forded in the prefent analyfis, by the circumftance that, 
in thefe falt-brines, no glauber-falt is founds but only fele- 
nite ; although the latter, fituated in the proportion in 
which it is contained in the mixture, fhould be decompofed 
according to the laws of affinities : at the fame time that 
die foda of the common fait fhould combine with the fill- 
phurie add of the felenlte, to form glauber-falt, But it 
mufl be here confidered, that the agency of the attractive 
forces in bodies like wife depends on the various degrees of 
temperature ; and this Is really the cafe in this inftancet 
for it is fhewn, by experience, that the generation of ful- 
phat of foda from the muriats of lime and foda, or, in other 
words, the generation of glauber-falt from felenite and com- 
mon fait, can take place only at a cold, much below the 
point of freezing j but to fuch a low temperature the fait- 
fprings are not expofed in their fubterraneous refer voirs and 
canals. Whence it alfo happened, that when, with this 
view, I repeated the experiment with 16 ounces of the mafs 
which inc ruffed the boiler (pfanmnftein and which, 
during the winter, had been expofed to the cold, and had, 
in part, fallen to pieces, the newly-generated glauber-falt 
immediately appeared. Its quantity, afeertained by means 
of muriated barytes, and calculated for the cryftalline ftate, 
did, however, in general, amounted to no more than 36 
grains. 

Finally, the carbonic add muff alfo be added to the con- 
ffituent ingredients in faline fprings* This acid is extri- 
cated, in the ufual form of air-bubbles, during the evapo- 
ration of the rough brine ; and its difengagement caufcs 
the reparation of the calcareous earth, now deprived of its 
folvent. The fame efcape of this volatile acid, and the 
fame feparation of the calcareous earth, I ike wife take place 
when the brines are graduated in which cafe the carbon- 

✓ sited 
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ated calcareous earth, together with the oxyd of iron* 
fettles around the brufh-vvood, through which the brine 
pafles, and forms the dornenfteirt. On this account, the 
graduated brines contain a much ftrfaller proportion of cal- 
careous earth - 3 which, at the procefs of boiling, is fully de-* 
pofited, and aflifts, in combination with the felenite, to form 
the compound with which the boiler is incrullated, ( Pfan- 
nenftem ), — What concerns the proportion of carbonic acid y 
contained In falt-fprings, in a ffate of abforption, I did not, 
in particular, attempt to afeertain ; as fuch enquiries can- 
not be made with any profpe£t of fuccefs,*but with brines 
recently collected, and, employed on the fpot, 
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CHEMICAL EXAMINATION 

OF 

- SPIN ELL. 

The fpimll fee ms to belong to thofe fpccies of gems, 
which the antients underftood fay the name Hyacinth ; as 
they do not aferibe to it the yellow ifti red colour, poffefled 
by our modern hyacinth, but a light violet-red, and alfo a 
rofe-red. Pliny *, for example, fays: — u Multum ah ame- 
thy ft o diftat hyacinthus y tamen t vicim defeendens - Differen- 
tia quod ille emicans in amethyfto fulgor viola ecus ^ dilu - 
tus eft in Hyacinth** Epiphanius enumerates five fpecies 
of hyacinth, the third of which he calls Natxbos f, Hated 
by Salmajius to have been of a colour, qui inter rofeum eft , 
it dilutiorem* That the ftone, now called hyacinth, has 
been miftaken for the hyacinth of the antients, was proba- 
bly occafioned by the following paflage of Pliny Jj— 
<£ Hyacinths /Ethiopia mittit et ckryfolytlm aureo cokrc tranj- 
lucentesP But if in confequence of a founder criticifm 
the context be read thus : — Marccfcens cehrius mrninh Jut 
fore hyacinthus . /Ethiopia mittit et chryfolithos^ &c. it is 
obvious, that the aureus colour is referred to the chryfolite, 
which, as is well known, is the topavo of our days, and 
that it has nothing to do with the hyacinthus of the preced- 
ing fentence. In this way, alfo, another apparent con- 
tradiction in Pliny is removed* 

* Lib. xxx vii* cap. 9. 

-f From the Arabic word* Natif t a red crayon colour* See Joan* 
1 ii Lact de Gemmis et LapidUus. Lugd. Batav, 1647. 

% Loc, ci t* 
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The reader like wife knows that the fpinell has been hi- 
therto ranked along with the ruby as its fecond fpecies, fa 
that the firft fpecies of that genus has included the true ge- 
nuine ruby* But fmce Ran u de Pljle* has directed the at- 
tention to the different form of cryftaUizatkm of thofe two 
Hones : obferving that the cryftals of the genuine ruby oi 
Pegu are oblong, double, hexahcdral pyramids, modern 
mineralogifb have, upon this ground, ranked the ruby under 
the fapphire, as a red variety of it, and introduced the fpi - 
net! as a diftin£fc genus j which reparation is alfo fuggefted 
by the difference of its hardnefs and fpecific gravity. 

Befides thefe diftindtions, the nature of the fradfcure 
alfo might ferve to difcriminate the genus. For the tex- 
ture of the fpinell is lamellar, in triple tranfverfe laminas ; 
the fapphire, on the contrary, exhibits in every direftion 
only a Hat conchoidal fradluref* 

Yet the fureft way to decide on this point would be by 
chemical analyfis ; which, however, with refpedt to the 
ruby cryftallized in hexhedral pyramids, or the red fapphire, 
can be at prefent but little hoped for, as it isfo feldom met 
with in its rough ftaie* 

The original figure of fpinell is the octahedron, or dou- 
ble four-fided pyramid. This crystalline figure is frequently 
found perfectly regular, but as often fubject to many vari- 
ations, which have been detailed and deferibed with great 
diligence, and uncommon accuracy, by Abbe Estner 

No lefs variable is the colour of the fpinell $ as it pafTes 
through almoft all the (hades of the red. This variation 

* Grift all ograp hie<> tom. L page 113, 

f Estner y Mineralogie f It. E. T, Abth. S. 96, 97- 

t ttidtm } page 73, feq, 

of 
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of colour has induced jewellers, or dealers in gems, to 
fubdivide the genus of ruby, befides the genuine ruby , into 
almandin , fpinell> ballafs , and rubicell , as they ufually do. 

The red colour of this gem is not only very fixed, or 
permanent in the fire, but its pale variations are even ftill 
more heightened by means of a careful ignition. This pro- 
perty the inhabitants of Ceylon know how to employ to 
advantage, according to the teftimony of 'Julius Scaliger 
and, perhaps, on this dexterity of art depends the ama- 
zingly high and magnificent colour which we admire in 
fine, polifhed rubies, but do not perceive in the rough, uncut 
ftones. 

To the more uncommon variations of colour belong: 
I. the fpinell, quite colour lefs , and as limpid as water, of 
which Mr. Made , in London, poflefles a perfect o&ahe- 
dron in his collection of cryftals; 2. the fappbirc-blue fpi- 
nell, in the collection of Francis Grevillc , Efq. ; and 3. 
the green fpinell, the property of J. Hawkins , Efq. like- 
wife in London, &c. & c. This affords a new example, 
that, in determining the genera and fpecies of gems, colour 
is to be confidered as only a fubordinate or Jecondary cha- 
racter. 

The fpecific gravity of fpinell I have found to be, in 
felected cryftals, from 3,570 to 3,590. 


Although feveral years ago I attempted and publifhed a 
chemical aqalyfis of the fpinellf , I have found fome circutn- 
ftances then not completely afeertained, which require ano- 

* Exercitationcsy See. No. cxvtii. 

t Beob. u . Entdeck. a. <L Naturkunde , vol. iji. Berlin, 1789. 
page 336. 

ther 
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thcr analytical procefs. The refult of this has taught me, 
that on the firft analyfis of the fpinell, I had thoroughly 
overlooked one of its conftituent parts, which I did not 
fufpeSt in it, and which is magnefian-earth. Among the 
various experiments, infrituted for accurately determining 
the proportion of this newly difcovered ingredient, I fele£t 
that in particular, which led the neareft to fulfilling this 
objedh 

a) One hundred grains of rough fpinell from Ceylon, in 
picked cryflals, previoufiy pounded to a coarfe powder in 
the fteel-mortar, were triturated with water to an impalpa- 
ble powder in the grind ing-diOi made of flint. After the 
powder of the ft one, which was again dried, bad been 
gently ignited, it fhewed an increafe of weight of nine 
grains, originating from the particles abraded from the fub- 
ft a nee of the grinding-vciTeh 

h) I then ftrongly digefted that powder with two ounces 
of muriatic acid. When the acid had been evaporated 
nearly to drynefs, I diluted the mafs with water, threw it 
upon the filter, and fatu rated the yellow muriatic fblution 
with cauftic ammoniac. A brown flocculent oxyd of iron 
fell down, which, collefted and ignited, weighed i| grain. 

c) The liquor feparated from that precipitate was con- 
centrated by evaporation, perfectly neutralized with muri- 
atic acid, and, laftly, combined with diffolved oxalat of 
pot-afh |(faft of wood-forrel)_ In confequence of this, ox- 
alat of Hme precipitated ; which, when carefully collected, 
and heated to rednefs in the cavity of a compact piece 
of charcoal, with the affi fiance of the blow-pipe, afforded 
three fourths of a grain of lime, or pure calcareous earth. 
This Jaft, diiTolved in nitric acid, and treated with the ful- 
phuric, produced felenite, or fulphated lime. 


d) Upon 
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d) Upon the powder of the ft one, extracted by the mu- 
riattc acid, was poured ten times its quantity of alkaline 
lye, one half of w hich confifted of cauftic alkali 5 which 
mixture being firft evaporated to drynefs, in a filver-veffel* 
upon a fand-heat, was afterwards ignited during the fpaceof art 
hour^ When the mafs had been again foftened with hot 
water, it left on the filtering paper 54 grains of an ifabella^ 
yellow refid ue when dried in the air* 

e) Thefe 54 grains were a fecond time mixed, and in* 
fpiflated with a tenfold quantity of the fame cauftic iixivU 
um, and afterwards ignited. Upon which, the mafs, foft- 
ened again with water, depofited a refid ue of a fine pulve- 
rulent form, weighing 43 grains, when dried in the air. 

f) I then neutralized the yellow alkaline folution (^) 
znd (*?) by means of fulphuric add, and by affufmg more 
acid, made a clear folution of the precipitate, which then 
formed. Carbonat of pot-afh, added in a boiling ftate, threw 
down from it a precipitate of a very great bulk, which* 
after cdu Iteration, was again diflblved in fulphuric acid. 
This folution exhibited a flimy toughnefs $ but it became 
perfectly fluid, when expofed to a raifed temperature, and 
depofited a tub tie white powder, which, after wafhing and 
dcficcatiqn in the air, weighed 95 grains. The fulphuric 
acid fluid, when feparated from it, was fetafide for a time. 

g) The above-mentioned 95 grains were then gently 
ignited with thrice their quantity of cauftic pot-afh. When 
again liquefied with water, and filtered, there remained 
only a flight refidue, which, after wafhing, diflblved in 
fulphuric acid, with the exception of a few remaining par-' 
tides. 
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h) The portion taken up by the caufUc pot-afh in the 
alkaline folution (^), was precipitated by means of fulphurie 
acid. But it diflblved again in the acid, when added to ex- 
cefs, and was afterwards precipitated by boiling with mild, 
or carbonated alkali. This precipitate, previoufly wafhed* 
was once more diilolved in fulphurie acid. 

i) The whole of the fulphurie Muttons* obtained at 
if Ei was evaporated to a fmaller compafs. The gela- 
tinus confiftence, into which it congealed, fnewed that a 
reparation of illiceous earth had taken place. It was there* 
fore largely diluted with water* digefted* and the filex col- 
lected upon the filter. 

k) This done* the fulphurie folution was put in a flate 
to eryflallize, by dropping into it a folution of acetite of 
pot-afh *, and evaporating it ilowly. It yielded at firft re- 
gular and pure cryftals of alum. But as the folution af- 
firmed a green colour towards the end, I combined it with 
Pmifian alkali. A trifling precipitation enfued, of which 
the oxyd of iron could not be efti mated more than at one 
fourth of a grain. The folution* being now freed of its 
ferruginous ingredient, was next decompofed* in a boiling 
heat* by carbonated por-afh $ and the precipitate* when dif- 
folved anew in fulphurie add* was brought to a final crys- 
tallization * after which the fulphat of alumine then ob- 
tained was added to the foregoing. 


* Note. In order to add the vegetable alkali in the juft propor- 
tion requiflte to promote the crystallization of the fulphated al il- 
lume* I find it at prefent moft convenient to employ that alkali in 
a ftate of faturation with acetic acid. By this manner I avoid the 
danger of decompofmg a part of the alum juft forming* by the 
quantity of alkali, that may eafily happen to be added in excels. 

0 I 


r 



322 XXVII, Chemical Examination 

l ) I now proceeded £o the analyfis of the 43 grains, that 
were left undiflolved by the cauftic alkaline lye ( e ). Thefe 
readily diffolved in dilute fulphuric acid, leaving fome fili- 
ceous earth behind. The folution, feparated from this 
lafh was then combined with a fmall portion of acetated 
pot-alb, and expofed to fpontaneous cryftallization by exha- 
lation in the open air. At firft there yet appeared fome foli- 
tary cryftals of alum \ but afterwards it entirely fhot into 
Julfhat of magnefia ( bpfom fait). 

m) To feparate the fulphated magnefia, thus obtained, 
from the admixed fulphat of alumine, it was ftrongly ignited 
in a porcelain-veflel during half an hour, and the faline 
mafs afterwards foftened in water, and filtered. The alumi- 
nous, or argillaceous earth, feparated by this management, 
was afterwards dilTolved in fulphuric acid,, and in the proper 
manner crvftallized into concrete alum. 

n ) The pure folution of the fulphated magnefia was pre- 
cipitated in a boiling heat by means of vegetable alkali. 
The magncfian earthy thus obtained in a carbonated (late, 
weighed 20* grains, when wafhed and dried i but after 
ftrong ignition it weighed only 8* grains. 

0) All the wafhings (of which that at ( /), on precipitating 
the fulphuric folution by carbonat of pot-afh, retained the 
yellow colour of the firft folution) were, together, evapo- 
rated to a dry faline mafs. When they had been re-diflolved 
in water, there ftill feparated a little earth, which, along 
with the precipitate remaining at (g) y was ignited with 
cauftic pot-afh, and then by fulphuric acid refolved into 
aluminous and filiceous earths. 

f) The whole quantity of alum obtained at (*, /, ?n y and*) 
amounted to 665 grains. It was now dillolvcd in water ? 

and 
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and In a heat of ebullition decompofed by carbonated alkali 
prepared from tartar. T he aluminous earthy thus obtained, 
when edulcorated with water, and dried in a moderate 
warmth, weighed 221 grains. But, after being purified by 
digefHon with difHlied vinegar, and fubfequent faturation 
with ammoniac, and being again edulcorated, and at lafl 
fubjedted for half an hour to an intenfc red beat, it weighed 
no more than 74| grains. 

q) I then ignited, for half an hour, the whole of the fdiee- 
ms earth collected from (/, /, 0). Its weight was 24I grains. 
Hence, fubtradling the nine grains which had been abraded 
from the flint-mortar [a) y there remain I5| grains belong- 
ing to the fpinell. 

From this analyfis it follows, that the conftituent parts of 
the fpinell in the hundred are : 


Alumine , 

* * * * * < 

74, 5 3 

Si lex , , * . 

• ?) 

i5,5o 

Magnefta . , . 

• ») 

8,25 

Qxyd of iron . 

• b ) M5? 
k ) 0,25 5 

i,5o 

Lime * 

' • * ■ • * 

o,75 


100,50 

The reafon why, in this in fiance, there appears in the 
ium of the weights an excefs of half a grain, rather than a 
lofs, unavoidable in the ufual courfe of fuch proceffes, is 
probably, that the ignition was not powerful enough to 
effcdl in thofe ingredients that high degree of drynefs, 
which that Hone poffefles in its natural, unJecompofed 
ftate. 


y 2 


With 
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With regard to another analytical procefs made with 
fpinell, and of which it would be foperfluous to give a de- 
tailed defer! prion, as it only ferved to pave the way to the 
foregoing, I fhall here merely relate the following pheno- 
menon."When the cobefion of the parts which conftitute 
that ftone had been loofened by alternate treatment with 
cauftic pot-afti and muriatic acid, I introduced the earth, 
precipitated by ammoniac from the muriatic folution, into 
cauftic alkaline lye. It diflblved therein for the moft part, 
but not wholly. The undiffolved remainder was upon this 
diflblved in muriatic acid i and when the filiceous earth, 
which then appeared, had been removed, the fluid was 
again evaporated to a fmaller volume. 

After fome days {landing, there appeared in it a quantity 
of fmall cryftalline groups, confining of clear, and feem- 
ingly quadrilateral, fomewhat flattened, little columns ; the 
greater number of which were joined by two and two, in 
the form of an X, but the others in groups of three, and 
more, in a ftellated manner* 

Thefe cryftals readily diflblved in water. The precipi- 
tate, thrown down by cauftic ammoniac, was of a light- 
brown, on account of fome portion of iron, which ftill ad- 
hered. It was then diflblved in fulphuric acid, and this 
new combination was again fet to cryftallize in the floweft 
manner. At fir ft there appeared cryftals of alums hut the 
remainder of the folution gradually {hot into four-ftded co^ 
lumnar cryftals of fulphated magnefia. 

It is this cryftallization of magmfia , mixed with alumim 
in muriatic acid, which I think worth remarking. 
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XXVIII. 


CHEMICAL EXAM IN ATION 

OF THE 

EMERALD from Peru. 


The emerald is one of the befl known gems, and it has 
been reckoned even in remote antiquity among the moft 
efteemed precious Hones, on account of its rich green co- 
lour, fo grateful to the eye* Pliny enumerates twelve 
Species of it, and confiders the Scythian, Baftrian, and 
Egyptian^ as the moft eminent. However, it can hardly 
he doubted, but that, in thofe days, various effent tally dif* 
terent fpecies of Hones of a green colour were comprifed 
trnder that name 3 as is frequently done in our days. The 
acquaintance of Mineralogifts with the genuine emeralds, 
which were furn idled by the parts of the globe the 1 ringed: 
known, feems at prefen t to be aimed; entirely obliterated by 
our familiarity with thofe which are found, though fpa- 
ringly, in the provinces of South** America, and principally 
in Peru. 

For the following aualyfts I made ufe of the crude, 
cryftallized emerald, of a high grafs-green colour, from 
Peru*, f pounded it in a ftecl-mortar to a coarfe powder, 
and triturated me hundred grains of that powder very finely 


* For the fpeeimen of emerald facrificed to this analytical pro- 
cefs, I am indebted to the liberal kindnefs of Prince Dimitri GaL 
iitxin, whofe zeal for the ftudy of Mineralogy is moil; honourably 

known. 
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with water, in the flint grlnding-difb. After gentle ig- 
nition* I found its weight mereafed by about if grain, 

b) The powder of the ftone was covered, and feveral 
times digefted in a ftrong heat, with muriatic acid; which 
immediately acquired a yellow colour. After having again 
filtered off the acid, I fatu rated it to excefs with cauftic 
ammoniac; and by this management there feparated light, 
brown flocculi, which, collected and ignited, weighed half 
a grain, and were^y^ of iron. The fluid was next evapo- 
rated to a part, and treated vi.h carbonated ammoniac. 
But it continued dear, and thus {hewed, that it contained 
no calcareous earth, 

c } Fourteen drachms of cauftic alkaline lye, made of 
feven drachms of the felt diffolved in as many of water, 
were then affufed upon the powder of the ftone extracted by 
the muriatic acid {£).; and after the mafs had been previoufly 
evaporated to drynefs in a filver-crucible, I fubjecled it to a 
red-heat for half an hour* However, it would not fufe, 
but appeared, after ignition, in an intumefced, friable ftate, - 
and of a white colour. 

d) On being foftened with water, and treated with abun- 
dance of muriatic acid, it afforded a very limpid folution, 
from which the earthy ingredient was precipitated by car- 
bo n ate d pot-afh , w i t h th e a ffi ft a rice of h eat . T ' h e p rec ipi- 
tate had a granular form ; and when finely ground, the 
greateft part feemed to diflblve in muriatic acid, which was 
poured upon it. But as foon as the mixture had been ex- 
po fed to a digefting heat, it coagulated to a tranfparent 
thick jelly. When diluted, and digefted with more water, 
it depofited filiceous earth to the amount of 67 grains, after 
wafhing and ignition. This earth was then mixed with 
four parts of carbonated pot-afh, and ignited to an Incipient 

fufion, 
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fa Hon, in a crucible made of filver. Upon the mafs, re- 
el i helved in water, which afforded a fomewhat turbid folu- 
tion, I poured muriatic acid to an excefs of faturation, and 
di gelled them together. The ftUcems earthy which I thus 
recovered, was now perfectly pure, and weighed 63^ grains, 
after having fuftained a red heat* 

e) The muriatic foliation* feparated from this filex, toge- 
ther with the preceding {b) y was fatu rated with an over- 
proportion of cauftic ammoniac. The pafte-like precipi- 
tate, thence arifing, was immediately removed, and the fil- 
tered liquor combined with earbonat of ammoniac ; which, 
however, would throw down nothing more. Sulphuric 
acid quickly diColved this precipitate. By the addition of a 
little acetite of pot-afh, the whole of the folution yielded 
cryftallized alum, with the exception of fome fiUx y which 
ftill feparated, and weighed 4^ grains, after ignition. 

f) From the above fulphat of alumine (<?) being re-dif- 
folved in water, I precipitated the argil by carbonated pot- 
afh. When the earth had been again deficcated, I poured 
upon it difiilled vinegar ; put the whole in a warm place ; 
fatu rated the acetic acid with cauftic ammoniac j and, laftly, 
filtered the mixture. What remained of the fluid fuffered 
no alteration, either by earbonat of ammoniac, or by car- 
bon at of foda P The aluminous earthy now obtained in a 
fiate of purity, was fir ft dried, then ignited, and found to 
weigh 3 It grains. 

Therefore, the conftituent parts of one hundred grains of 
Peruvian emerald^ here deco mpo fed, yielded : 


y 4 
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XXIX. 

CHEMICAL EXAMINATION 

OF THE 

BOHEMIAN GARNET. 


THE denomination garnet ferved to the elder Mineral^ 
gifts as a generic, or collect tve-name y in which they included 
almoft all round ilh cry ft alii ne forms, encompaiFed by de- 
fined lateral facets, or all the fpecies of ftones* of, as 
they were called, a polyhedral cryftallization, At prefect, 
however, the generic name y garnet , has been confined within 
narrower limits; for the white garnet, as well as the blacky 
have been juftly removed from it, and arranged as diftinft 
genera : the firft under the name Leucite ; the fecond under 
that of Melanite* 

It may alfo be forefeen, that feveral other foftUs now 
chaffed as fpecies, or as varieties of the garnet, befides thofe 
laft mentioned, will in time receive another place in the 
fyfte mat ic arrangement of minerals: in confequence of 
more accurate obfervations concerning the deviation, not 
only with regard to their external appearance, but like wife 
with regard to their chemical conftituent parts, by which 
they are diftinguifhed from the true and ftricHy determined 
principal genera, to which laft the Bohemian garnet princi- 
pally belongs. 

The Bohemian garnet ^ (whofe occurrence, method of 
procuring it from the mines, and external characters, are 
too well known to require any farther illuft ration in this 

place), 


- 



place), when weighed in water, lolt 269 parts of 1000 of 
its abfolute weight ; itsfpecific gravity therefore Is = 3,719, 


It fufes by itfelf alone in a proportionate intenfity of 


heat*. The iron which it contains is reduced to the regu- 



line flate, when expofed to the aftion of fire in the char* 
coal-crucible. From 100 grains of Bohemian garnet I 
obtained a button of iron, of iof grains weight. 


In order to find out its conftituent parts, I fubjedted it to 


the following experiments. 


a) I ground two hundred grains of Bohemian garnet, 
previoufiy pounded in the ft eei-mortar, with water, to a 
Subtle powder, in the flint triturating difh. When dried, 
and gently ignited, the powder of the ftone was found in-' 
creafed in weight by feven grains. I infpiflated it with a lixi- 
vium-, made of 600 grains of cauftic pot-afh, in a filver- 


crucfWe, and ignited it afterwards for half an hour. 


ignited niafs was then fofteiiecJ with water, lixiviated, and 
lute red. The filtered lixivium was of a light grafs-green, 
but icon loft that colour, and became light-brown. By 
expofureto a warm temperature, it depofi ted, after 24 hours, 
an oxyd of manganejl\ which, collected in a porcelain-cup, 
amounted to about half a grain. On fufing it upon char- 
coal, with a neutral phofpbat, and coveting it with nitrat 
of pot-afh, the fait exhibited, after detonation, a dark vio- 
let-red colour, mingled with green fpots, 


b) The alkaline lye was then fuper-fatu rated with muriatic 
acid, and evaporated nearly to drynefs. After re-difTolving 
the feline mafs in water, fJicems earth was depofited, which 
weighed 11 grains, after edulcoration and ignition. When 


* Sec EflTay 1 * No. 39, 
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'this had been feparated, fame aluminum earth was thrown 
down by carbonated foda from the muriated folution. As 
the remaining liquor ft! II appeared of a yellow tinge, it 
was again evaporated to a dry fait. But this like wife had a 
citron-yellow colour, and again afforded a yellow folution 
with water; from which, however, nothing could be far- 
ther fepa rated, by any means whatever, 

c) The lixiviated powder of the garnet had the colour of 
: a light-brown iron ochre. To this I added the fmall portion 
of alumme (£), and treated it with muriatic acid, with 
which it immediately formed a golden-yellow folution. 
When this Hit had been evaporated, in a fand-heat, to a 
gelatinous confidence; it was again largely diluted with 
water, once more digeffed and filtered, T hcjliiceous earthy 
being well lixiviated, and heated to rednefs, weighed 76 
grains. 

Cauftic ammoniac threw down from the muriatic fo- 
lution a copious brown precipitate ; w hich, after being col- 
Jedled on the filtering paper, was walked, and dried in a 
moderate warmth. 

The colon rlefs fluid, remaining after the precipitation 
with cauiHc ammoniac (<$/), was evaporated in part, and 
combined with carbonated foda. By this management, 
carbonat of lime fell down, which, after drying , weighed 
I2| grains, equal to feven grains of ignited calcareous earthy 
or burnt lime, 

f) I then divided the brown precipitate, obtained by 
means of ammoniac (d) y into two equal«parts. 

One half of it I expofed to ftrong ignition in a covered cru- 
cible, and found, after this, its weight to amount to 55 grains. 

g) The 
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The other half I diffolved again in muriatic acid, di- 
luted the folution. with a fufficient quantity of water, and 
precipitated its portion of iron by PrufHan alkali. The 
reparation of the dark-blue precipitate being accomplifhed, 

I precipitated the folution, now freed from iron, by means 
of carbonated foda, and in a boiling heat* The quantity of 
the white, loofe earth thus obtained amounted, after walh- 
ing, drying, and ignition, to 38 £ grains* 

From this it was mamfeft, that the proportion of oxyded 
i roily feparated by prudiated pot-afh, amounted to i6f I 
grains. 


' h) The above 3S| grains of ignited earth were then 
diffolved in fulphuric acid, and made to cryftallize, after 
the addition of a proper quantity of acctated pot-afh* i 
The firft fhootings yielded regular cryftals of alum. But 
the laft fhewed, by the oblong, four-fided columnar figure of j 
its cryftals, that it was fulphat of magnefia* 

/) But as the fulphat of magnefia could not be feparated 
from the al undue with fufheient accuracy, I fubjedted the 
whole of the faline mafs to ftrong ignition for an hour j 
after which I liquefied the ignited mafs with water, and 
combined the mixture, at a raifed temperature, with powder 
of calcined oyfter-fhells, added in fmall portions, until the 
folution no longer reddened paper tinged with litmus. The 
filtered folution tafted now like pure fulphat of magnefia $ 
and, when fet to cryftallize, I obtained from it 69 grains of 
this neutral fait. However, on being re-diffolved in water, 
it ft ill depofited two grains of fulphated lime: hence its true 
quantity amounted to 67 grains, 

i) To recover from it the earth in a feparate ftate, I 
precipitated the folution, in a boiling heat, by carbonat of 

foda. 


foda. The magmfian earthy wafhed and dried, weighed 
23 1 grains \ but when heated to incandefcence in a covered 
crucible, and kept in that ftate during half an hour, it 
weighed but 10 grains. 



By fubtradling thefe 10 grains of magnefia from the 
above 3 8| grains (g), there remain 2S1 grains for the alu- 
minous earth* 

One hundred grains of Bohemian garnet confift, therefore, 


*) 5 

0 38 


and deducting 


431 
«) 31 


40 

Alumine , , . i) * 

Oxyd of iron , , g) * 

Magnefia 9 * , £) * 

Lime , * * . *) 

Oxyd of manganefc a) 
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C IIEM 1 CAL E X A M I NATION 

01 f THE 

ORIENTAL CARNET. 


The Or iental, or Sirianic Garnet *, is drftinguifhcd I 
from the Bohemian , both by its violet-red colour, and by I 
its fpecific gravity ; which is ==4,085. This higher weight I 
of it depends on the greater proportion of iron which it *i 
contains, and which is fo confiderable, that, by mere fufioiv J 
in the charcoal-crucible, I obtained from 100 grains of the 
oriental garnet a fine button of iron, of 23 grains. It \ 
likewil'e, when fuled alone, in a crucible made of clay* 4 
runs into an enamel glafs of a blacker colour than that of 
the Bohemian garnet f. j 

a) Tvjo hundred grains of oriental garnet, previoufly f 
bruifed into fmall pieces, in the fteel mortar, acquired eight 
grains additional weight from the fubftance of the flint- 
grinding difh, in which they were finely levigated with 
water. The powdered garnet was put in a cauftic lye, in 
which the alkaline ingredient conftituted thrice the weight 
of the powder; and, with this, it was infpiflated to a dry 
mafs, in a crucible made of filver. It was next fubje&ed 
to red-heat during half an hour; and when the ignited mafs 


• Rather Sirianic, than Sirian garnet : from Sirian ; a town in' | 
Pegu, now deftroyed. 
f See Eflay I. No. 40. 

5 haJ 
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had again been foftened with boiling water, the powder of 
the ftone, feparated from the decanted liquor, was lixiviated 
and dried, 

b) The alkaline lixivium was of a bright grafs-green. 
But it was foon deprived of that colour by expofure to a 
warm temperature, at the fame time that it depofited an 
exyd cf manganefi , impregnated with iron, in a brown 
flocculent form, and weighing about § grain when ignited, 

c) The alkaline lye was now devoid of all colour* It was 
fatu rated with muriatic acid, and evaporated in part, A 
light flocculent earth then feparated, but part of it difiblved 
again upon fuper-faturation with muriatic add. The in- 
fo 1 able refid ue confided of flieeous earth of 9! grains after 
ignition. That part of the earth, which had been re-difFolved 
by the excefs of acid, was then feparated afreft by carbonat 
of pot-alb, After ignition, this earth weighed grains; 
and, upon being tried by fulphuric acid, it proved to he 
pure alumine, or aluminous earth , 

d ) The edulcorated powder of the Hone (#), which had 
a cinnamon colour, and a very incoherent form, was mohV 
ened with water, and treated with muriatic acid, in which 
it rapidly diffolved, without leaving any refid ue. The li- 
quor was limpid, and of a golden-yellow. But, on being 
fubjedlcd to evaporation, on a fand-bath, it coagulated into a 
feml-tran (lucid, gelatinous fubftance i which had a deep 
golden-yellow colour, and was again digefled for a while 
along with water that was poured upon it, and with re- 
peated flirring. When, after this, it had been brought upon 
the filter, it left ftUceous earth in a fwefled ftate ; which, 
being thoroughly edulcorated by a frequent aftufion of hot 
water, and ddiccated, weighed 1 04 grains, but only 70 
grains when heated to rednefe. 

e) To 
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e) To the muriatic folution, diluted with the wall) mgs t 
of the filcx (rtf), I added cauftic ammoniac in excels. It 
gave a copious brown- red, much intumefced precipitate, the 
quantity of which, after wafting and drying, amounted to 
190 grains* 

/) The colourlefs fluid remaining from this laft procefs \ 
was firft combined with as much muriatic acid as was requi- 
fite to faturate the predominant portion of ammoniac, and 
then with carbonated foda* But as this produced no tur- 
bid nefs, I evaporated the whole of the liquor to a dry faline ; 
mate, which being rc-di Solved in a little water, I tried it 
once more with carbonat of foda. The mixture fiill con- , 
tinning clear, (hewed, that it contained no other conili- , 
tuent part* 

/ 

g) Thofe 190 grains; of the brown-red precipitate, ob- 
tained at (r), were divided into two parts* 

One half was ignited, and then found to weigh 61 grains, .* 
I poured upon it fulphuric acid, evaporated it to drynefs j . 
and after having ftrongly ignited the faline mafs for two 
hours, in a melting pot, I extracted it with water, and 
combined the filtered, clear fluid with carbonated foda, in a 
heat of ebullition. There feparated, however, fome fcarcely 
perceptible flocculi of aluminous earth only, without any 
trace either of lime, or of magnefia. 

' 

h) The other half of the precipitate was diffolved in 
muriatic acid^ and, after fufficient dilution with water r 
combined with Prujfian alkali, added fuccefiively, till all 
the ferruginous parts were feparated. The blue precipitate 
of iron weighed 185 grains, when wafted and deficeated. 
After being ftrongly ignited in a covered crucible, there re- 
mained 72 grains of iron attractive by the magnet One " 

part 
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part of it was a flayed for manganefe by fufion with a phof- 
phated alkali ; but it gave no indication of this metal. 

z) The folution being now freed from the iron (h) y it 
was decompofed in a boiling heat, by carbonated foda, and 
the precipitated earth lixiviated, and heated to rednefs. It 
weighed 25 grains; whereby, fubtracting it from the 6r 
grains, obtained from the firft half of the precipitate (e y g) y 
the portion of iron y contained in 100 grains of this garnet, 
is found to be 36 grains. 


k) When the above 25 grains of ignited earth (/) had 
been diflblved in fuiphuric acid, and, after the addition of 
acetated pot~afh in due proportion, was let to cryftallize, 
they afforded £0 the end eryftaU of pure fulpbat of alumine . 


It refults from this decotnpofition, that the eonftituent 
parts of the oriental garnet are in the hundred: 


Oxyd of iron 36 

Si lex f) 42 

****** d) 35 


Subtract 



351 * * • 35i75 

Alumim . . . . c) 2l 

* * * » 25 

■ ■■■i ■ ■ 

m • • • 27,25 

Oxyd of tpanganefe . . i>) .... 0,25 
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FIRST SECTION. 

Vefuman , /rom the Mountain Vcfuvius. 

Among the different forts of itoncs, which the Moun- 
tain Vcfuvius brings up from the bowels of the earth* 
hi their native unaltered ftate, that cryltalline foffil may be 
reckoned* which the inhabitants of Naples call the Fefuvian 
gem, — -Mineralogifts had variously clafTed it with flicrl, 
chryfolite, hyacinth, topaz, &c. and by the adjective, 
vefuvian^ or volcanic^ d lifting uifned it as a variety of th# 
above mentioned gems ; till Werner eitablifhed it as a dif- 
tinft genus of ftones, and gave it the name, Fefuvian $ as, 
till then, it was found on Mount Vcfuvius only. 

An orydtognoftic ddcription of that fofTil is already met 
with in various elementary treatifes on mineralogy- That 
given by Ejhter # is particularly accurate and complete, for 
which reafon 1 direct the reader chiefly to it* 


* Eft net t Ferfucb e> r Mirier a logic fur Anf anger und Lkbbaber. 
IL Baiid* Seite 177 feq. 
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1 

A. 

Examination in the dry way. 

st) A final] piece of vefuvian, if ignited upon charcoal 
before the blow-pipe* gradually rounds itfelf into a dark- 
brown, (Lining, opake globe, t ran fpa rent only in fplinters. 

Borax {borat of foda} di Solves it by degrees, to a clear 
light brown, and feme what buffered, or air-bubbkd glafs* 
button* 

It is not, however, completely ditto! ved by means of a 
neutral phofphat, for this only envelopes the particles of the 
foffil, in the form of an amorphous frothy fcoria* 

The habitude of vefuvian is more remarkable, when 
adted upon by a greater iutenlity of heat in the charcoal- 
crucible, which I have already communicated in the firjf 
ifthefe ejjays^ page 32, n. 103. The regular group of cryf- 
tallization, there deferibed, of the tender cruft that fur* 
founds the fufed vefuvian, is a phenomenon according to 
my experience, the only one of its kind j and repeated ex- 
periments have convinced me that it is conftantly the fame, 

B* 

Examination in the humid way. 

Todccompofe the vefuvian in the humid way, I picked 
*ut the heft cryftallized pieces of that variety which had a 
brown colour, inclining to olive-green, Thefe were coarfdy 
powdered, and, by elutnation, freed from the greenifh- white 
and delicate 1 amelias of chlorite and mica, which ftill ad- 
hered. 


z 2 
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he red. Placed upon the hydroftatic balance, in this purified 
ftate, its fperific gravity was 3,420, 

a) Hundred grains of it were reduced to an impalpable 
powder, by levigation with water in the flint-triturating 
difh* After gentle ignition, its weight was found to have 
encreafed half a grain, Cauftic alkaline lye, containing 
300 grains of the fait, was then affufed upon it, in a filvcr 
pot; and the mixture being firft defitcated in a fand-hcat, 
was next fubjc&ed to fttong ignition, during half an hour. 
Shortly before ignition the mafs acquired a vivid, light, graft- 
green colour, but which was afterwards moftly changed 
into a dirty olive-green, 

£} The ignited mafs, while yet warm, was foftened with 
water, and thrown upon the filter. The filtered lixivium 
appeared of a pale green ifh hue, but foon grew feebly 
brown- red- During gentle dlgeftion, there fublided loofc, 

dark-brown, flocculent particles, leaving the lye colourlefs. 
As it could be forefeen that they would not well feparate 
from the filtering paper, I collected them in a {mail porce- 
Jain-veflel, and dried them after edulcoration, By this 
treatment I obtained a dirty-brown powder, confifting of 
% grain of oxyd of manganefe . When conveyed into fu fed 
phofphoric fall, it diffolvcd in it clearly- The g I aft-globule, 
thus formed, became by turns colourlefs and amethyfl-red, 
accordingly as I diredled on it the inner or the outer poinr 
of the flame, 

c) Upon the pal embrown, loofe vefuvian powder, ignited 
with cauftic alkali (#), edulcorated and dried, I poured mu- 
riatic add ; whi^h diflbivcd it, with a little effervefcence, 
and left fome fdtmus earth behind. 


d) The 
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d) The yellowifti foliation, together with the waitings 
when reduced in bulk by evaporation, formed a clear coa- 
gulum of a full golden-yellow. By diluting it again with 
much water, and digefting it for fome time under repeated 
agitation, the filiceous earth was rendered difpofed to repara- 
tion; I then colle£ted it on the filter, and having added the 
foregoing portion (r), 1 ignited them both. They weighed 
together 36 grains. 

e) Having thus freed the muriatic folution from all its 
fil ex, I added to it cauftic ammoniac in a greater quantity 
than its fat u ration required, and immediately gathered on 
the filter the fwelled precipitate thereby produced ; which, 
upon being perfectly lixiviated, was conveyed into a cauftic 
alkaline lye. It foon diffolved in it upon the fire, leaving, 
however, a loofe # brown- red, muddy fubftance behind, 

f) Both alkaline lixivia, that of {^), and that of (3), 
were then mixed, and over-faturated M'ith fuJphuric acid, 
till the earth, firft thrown down by the acid, was again 
diffolved. Upon this I precipitated the earth by carbonated 
pot-afh, edulcorated and re -diffolved it in frefhfulphuricaeid, 
adding then a fmall portion of acetated pot-afh, and pre- 
pared the folution for cr y flail kat ion. It yielded cryftals of 
alum to the end, which I re-diffolved in water, and preci- 
pitated its earthy portion by pot-afh. The aluminous earth 
here obtained, when wafhed and ignited, weighed in- 
grains", 

£) That fluid, which remained on the precipitation, ef- 
fected by cauftic ammoniac (*), was then concentrated by 
evaporation, and mixed with carbonated ammoniac. Sixty 
grains of crude calcareous earthy or carbon at of lime, fell 
down, which, in the ignited or pure Hate, arc equal to 33 
grains, 

7 3 


h) The 
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h) The brown refidue, remaining from the folution of 
the argillaceous precipitate, in the cauftic lye (^), was found 
to weigh 13 grains upon exficcation* Muriatic aci was 
poured upon one half of it, and completely diiiolv •; a it. 
Frufliat of pot-alb, which was next added, produced a 4 uan- 
tity of Pruflian blue, of z pure deep colour. Cat donated 
ammoniac poured into the liquor, feparated from this iaft, 
itill precipitated feme aluminous earth, weighing 1 grain 
after ignition. The feeond half of that brown refidue 
weighed five grains after expofure to red-hc^t. From this 
it followed, that for the above-mentioned 13 grains qf re- 
ft due, we inuft reckon y£ grains of ignited oxyd of iron , and 
of ignited aluminous earth. Some experiments made 
with that oxvded iron, to detedt whether it contained man- 
ganefe, evinced it to be abiblutcly free from this ingredient. 
Hundred parts of vefuvian from Mount FejuviuSy there- 
fore, contain : 

Si lex T * . . d) 

Subtract . a) 


Li mi . . * * g) 

Alumine . . . f) 

— , , . b) 


Oxyd of iron . . h) 

Gxyd of manga nefc b) 

SECOND 

Vefuvian from Siberia . 

The foffil, which I here introduce by that name, belongs 
to the difeoveries, as yet little known, made in. Siberia* a 

country* 


. * 36 grains, 

t 

* * 2 


35 k * * 35,5® 



22| . . 22,25 
* * * • • 1 

****** 0,25 

9 8 > 5 ° 
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country To extenfive and abundant in remarkable mineral 
fub fiances. It was difcovered in the year 17 90* by Lak* 

?nann , at the mouth of the river Achtaragia^ where it fails 
into the ftream Wiluu The firft notice of it has been given 
by P alias* y under the name Cryjlah of Hyacinth , together 
with a delineation of fome of thefe cry flak, added to their 
defcription. 

Their external colour is a dark olive- green, which > in the 
interior furface, paflcs into the brown of colophony (the reii- 
due of diflilled turpentine). Their form is a rectangular 
four-fided column, with truncated edges j yet the facets of 
the truncations are fcmetimes ib large, that the cryftafe 
might almoit be called etght-fided prifms. 

In the entire cryflals both ends of the column are 
fharpened oft to a quadrilateral pyramid. The points, how- 
ever, are more or lefs, and in part, very much truncated. 

As to the fize of tbefe cryflals, the breadth of the column, 
in the fpccimens which I pmTefs, is from f to f of an inch ; 
and the length, not meafunng the pointed termiaation, from 
v to a whole inch. 

The external luflre is but moderate; die interna! Is 
brighter, and partaking of the greafy glofs, The fracture 
is of the Imperfect, fmall conchoidal kind, and diftindtly 
exhibits, efpecially the longitudinal one, a foliated texture. 

This fofKl is opake in its entire cry flats 3 but its frag* 
ments are tranfparent, and even fe mi-pel lucid* 


'* Pallas Neue Nordifcbe Bey t rage f vgL v. Petersburg and Leipzig , 
1793, page 2*2* 

% 4 The 
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The gangue confifts of a pale, green ifli-grey, dull ft one* 
which feems to he of the Terpentine kind ; and in which 
thofe cryftals are fingly imbedded* 

Of one of thofe cryftals, whofe abfolute weight was 253 
grains, I found the fpeciftc gravity to be 3,365 j that of 
another, weighing 188 grains, was 3,390, 

On feme of thofe cryftals there are ohferved fmall, opakc, 
inflated grains, formed like garnets, and of a green ifh or 
yellowifh- white colour* Some of thefe adhere but loofely 3 
but others are more deeply concreted with the body of the 
cryftals ; yet, notwithftanding this, they may be ealily fepa- 
rated, though they leave a cavity on the furface fitting their 
figure and fize* When fufed before the below-pipc, they 
run into a dark-brown fmooth globule. 

It has already been remarked by Fallen that this fo/fil 
highly refembles the vefuvian of Italy; and this agreement 
has been more determined by Eftner f, on the ground of the 
external characters of both* This orydtagnoftic conjecture 
has been confirmed by the following chemical examination* 

A, 

Examination in the dry way. 

a) The vefuvian from Siberia, either when ignited by 
itfclf, upon charcoal with the a ffi fiance of the blow-pipe^ or 
when fufed, under the fame circumftances, with glafs ofborax T 
or with a neutral phojpbat^ Jhews, in every refpedi, the fame 




* Loc * eti * 

f Yerjuch einer Miner ahgic y vol. II. page 184, 
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relations as that from Mount Vefuvius* treated of in the 
foregoing feftion. 

b) One piece of it inclofed in the charcoal-crucible, and 
committed to the fire of the porcelain-furnace, fufed to an 
afh-grey* denfe, vitreous globe of a grofs-conchoidal frac- 
ture, and pellucid in thin fragments* the external furface of 
which was befet with numerous grains of iron. 

But I have not perceived, on this globe* any diftinfi trace 
of that cry ftal line cruft* by which the Italic vefuvian, if 
fufod in the jfome manner* 1$ rendered fo peculiar ] v re- 
markable. 

B. 

Examination in the humid zvay. 

a) One hundred grains of the above foftll* taken from a 
perfectly pure cry ftal* were finely pulverized with water in 
the flint-grinding dift]. Their weight increafed half a grain* 
When infpiflated with a folution of 300 grains of eauftic 
poUafh, and afterwards ignited for half an hour* a pale- 
greenifh mafs was produced* inclining here and there to the 
brownifh, which, lixiviated with water* left a light- grey 
powder upon the filtering paper. 

b) The lye* recently filtered* had a pale, dirty-brownifh 
colour, but it foon became colourlefs 5 and, at the fame time, 
that feme few brownilh flocculi were depofited* which, un- 
doubtedly, were oxydtd manganefe^ but could not well be col- 
lected and examined* from their very minute quantity. 
When that lixivium had been neutralized with muriatic 
acid, aluminous earth fell down, which a flight exeefs of 
that acid has again entirely diflolved. 

r) The imdifiolvcd refidue of the alkaline folution (a) 
was digefted with muriatic acid. There remained fome 

JUiceous 
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fdiccous earthy which 1 fepa rated, Cauflic ammoniac was* 
then added in excels to the yellow folution, which had been 
mixed with the preceding (£), and it threw down a very in- 
tun le feed light-brown precipitate, the reparation of which 
was accomplifhed in an inftant* 

d) That precipitate, duly wafhcd,and while yet moift, I 
digefted with cauftic alkaline lye- It was bat fiowly dif- 
folvcd in this men fl run m, and left a refidue, the great volume 
and Hi my appearance of which indicated, that it could not 
cronfift merely of oxyded iron, bat was flill mixed with 
lileXr For this reafon, I digefted it with dilute muriatic 
acid, and evaporated it to a thicktfli mafs; which, being 
again diluted with water, depofited the filiceous earth con- 
tained In it, 

e) Cau {lie ammoniac, added to this folution, now free 
from all filex, again produced a brown pafte-like precipitate, 
that readily diffolved in cauflic lye, leaving a brown floe- 
eulent $xfd of Iron behind, weighing si grains when ignited* 

f ) To the alkaline lixivia of (dfandtf) an over-proportion 
of muriatic acid was added. They were then mixed with 
the muriatic folution (£), and together precipitated by car- 
bonated pot-afn, with the affiftance of heat. The earth, 
thrown down by this treatment, was re-di Solved in fulphuric 
field. There ftiil appeared fame flic ecus earthy after the 
reparation of which, the folution, by proper management, 
cryftallized into pure alum* This being again diftolved in 
water, I precipitated its aluminous earthy purified it after- 
wards by means of acetic acid and ammoniac, and when 
dried, I heated It to rednefs* It then weighed 16^ grains* 

g-} What remained of the fluid, after the precipitation by 
cauiUc ammoniac fr), was evaporated to a part, and upon 

i this 
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this combined with carbonat of ammoniac* Thus it afford- 
ed 62 grains of carbonat of lime, which are equal to 34 


h) The feveral portions of ft Ik eo us earth of (c> and f) y 

when ignited and weighed together, amounted to 42! 
grains* 

It then refults from this analyfts, that the conftituent 


thofe of the Italian* Only fome variation takes place in 
their proportions, which, however, is no argument againff 
placing them in the mineralogical fyftem as two fpecies y or 
even merely as varieties of one fpecies. For an hundred 
parts of the Siberian foflil yielded ; 

Silex 42^ grains* 


grains of pure calcareous earth . 


parts of the vefuvlan from Siberia are precifely the lame as 


Lime . * * * g) . 

Alumine * * * f) 

Oxyd of iron * * 


Qxyd of manganefe b) a trace only* 


minus 



1 

■% 


42 

34 

16,25 

5 > 5 ° 
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XXXII. 

CIIEM I CAL EXAMINATION 

OF 

LEU CITE. 


FIRST SECTION. 

Though the folfil at prefent known by the name Leudu 
or Leucdite , accordi n g to others, often occurs in Italy , (where 
it conftitutes one of the ingredients not only in the lavas, 
the crude as well as thofe that have been converted by vol- 
vanie fires into tufas and flag-fand, or volcanic ajhes y but 
alfo of other mingled mattes of rocks) yet there are but very 
ficarce and uncertain indications of its exigence in other 
regions * *. The leucite is remarkable by its very determi- 
nate fpccific figure, which confifts of low, double odfahedrai 
pyramids, flatly fharpened off to four terminating furfaces , 
fo that it forms a round ifh cryftal, indofed in 24. tra- 
peziums, 


Still lefs does that leucite feem to be known, which 00 
curs in the rocks of Vefuvius, either in maffes or in an in- 
definite form 5 variously mingled with black mica, black 
acicular Ihorl, hornblende, cryftais of vtfuvian, and 
which hitherto has been moftly confidered as glaffy fcl- 

fpar, or granular quarz, 

^ ~ 

* Of the folTils foreign to Italy, and taken for leucite, that in 
particular will moft probably be confirmed as fiich on chemical 
examination, which Dr. iteif/r, fo deferving in the mineralogies! 
hiftory of his country, has found in Bohemia, and deferibed. Sre 
his Mineralogifrbe Geographic von B'vhmen* Drefden, 1757, volj f . 
page 311—404, 

The 


XXXII. Chemical Examination of Leu cite 34, 

The former denomination of this foffil, white garnet* 
P tjuvian garnet y garneUjhaped Jhcrl , is no longer to be re- 
tained, ftuce the improvements made in Qryfiology. On the 
other hand, Werner has afiigned to it a peculiar place in the 
mineralogicai fyilem, as a diftindt ipecies* 

For the following analyfes I have fclefled only fiich 
cryftals of leucite eje&ed by Veiuvius, as, by their external 
appearance and internal luftre, together with the yet un- 
changed ftate of their lfony matrix, (which is a black-grey 
corneous mafs of bafalt), have convinced me, that they had 
fuffered no alteration cither by volcanic fire, or by any fubfe- 
quent decay* Moil: of them were of the fize of a nutmeg 
and upwards* Before they were employed, they were freed 
much as poiTibie from the ftony matrix adhering to their 
eu tilde, and like wife from the particles of hornblende ufually 
contained in their middle* In this purified ftate their fpeci- 
fic gravity was 2,455* 

A. 

Examination in the dry way „ 

*t) The leucite is completely infufible, if Ignited alone 
upon charcoal. It then undergoes no manner of fenfible al- 
teration, and its fplinters lofe nothing of their luftre, 

h) If a final 1 fragment of it be put into fufed borax, it is 
for a long time moved about in it before it diffolves, which 
it docs by degrees. The glafs-globule, arifing from thence, 
is clear and light -brown 

By fufion with a neutral phofphat, the folurion isftill 
flower, and a colour! efs rifty glafs-pearl is produced, 

d) One 
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d) One hundred grains of coarfcly pounded leucite were 
expofed for an hour to a ftrojig red-heat, in a fmaU porcelain^ 
pot. The lofs of weight caufed by this was only one-eighth 
of a grain, 

e ) Even the violent heat of the porcelain- furnace pro- 
duced in the leucite only an inconfiderable change 

i 

B. 

Examination in the humid way. 

( i- ) ' 

<?) Hundred grains of leucite, reduced to an impalpable 
powder, were feveral times digefted in muriatic add, which 
diffolved a conftderable part. There remained a filkeous 
refidue, of 54 grains, after ignition, 

b) This fihceous earth was then ignited with twice its 
weight of cauilic alkali, fattened again with water, covered 
with muriatic acid, added to exccfs of faturation, and, after 
fufficient digefiion w r ith this lail, collected on the filter* and 
heated to rednefs. It was found to have fuftained, by this, 
a trifling decreafe of weight, 

c) On adding pruffiat of to the muriatic folution, 

a precipitate enfued of fo fmall a quantity, as hardly to indtt I 
cate one-eighth of a grain of oxyded iron , As, befides, thit 
flight portion of iron, probably, does not originate from the 
leucite itfelf, but from fome particles of hornblende not per- 
fectly feparable, I fhail not confider it among the conftitu- 
ent parts of that mineral. 


* See E flay I* No, 5$, 

d) Upon 
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d) Upon this I decompofed the fo 1 ution by cauftic ammo- 
mac ; and, after having feparated the precipitate thus obtain^ 
ed, I tried the remaining liquor with carbonated foda, butn# 
farther change was effected by it. 

/) The precipitate produced by means of pure ammoniac 
{ d) was firft dried. It was next purified by digeAing it with 
di Ail led vinegar, and afterwards neutralizing this acid by 
ammoniac. It weighed 24! grains, when edulcorated and 
ignited. Dilute fulphuric acid completely diffolved it to a 
limpid liquor, and when properly treated, the folutlon yielded 
only alum , 

f) To obtain the earth, which poflibly might have re- 
mained latent in the feveral wafhings, I evaporated thefe to 
drynefs. After having re-diffolved the faline mafs in water, 
I collected the portion of earth which ftill appeared. How- 
ever, it amounted only to half a grain, and was filuetms earth* 

Therefore I obtained : 

Silex * , 

* * * - f) 


Alumm . . . e) 


79 

Lofs , , 2 1 


TOQ 

( 2 - ) 

This confiderabie lofs, in the fum of the weights of the 
feparated eonftituent parts of the leitcite, during this ana- 


54 


54f • • 54,5® 
- • ■ ■ 24,50 



* l 
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lyfis, has induced me to repeat the experiment with fame 
variation in the procefs ► 

One hundred grains of leucite were finely ground, and 
ignited during half an hour, with twice their weight of 
eauftic pot-alb* To the mafis, again foftened with water, 
muriatic acid was added, to juft the quantity neceffary for 
faturation. When the mixture had been filtered, I edul- 
corated and dried the remaining undiffolvcd powder of the 
fione. 

i) The leucite, thus prepared for deco mpo fit ion, was then 
extracted, in a boiling heat, by means of muriatic acid. 
There feparated fomc fdkecus earthy which weighed 54^ 
grains after having fuftained a red-heat. 

c) The muriatic folution was concentrated by evapo- 
ration, and tried by oxalat of pot-afh ; but no precipitation 
nor turbidnefs enfued. After this I recovered the aluminous ■ 
earth in its pure and ieparate fete, by the fame means as 
employed in the preceding experiment. Its weight, after 
ignition, like wife correfponded, to within a trifle, with that 
of the firfi anafyfis. It alfo {hewed, upon farther trials by 
re-agents, that, except an unimportant trace of oxyded iron, 

it was not in the lead: mixed with any other earth, of what- 
ever kind. 

■ 

d) In the fame manner, nothing more, of an earthy 


ture, could be obtained from the edulcorating waters 
evaporation. 



SECOND SECTION 


This agreement of the refults of thefe two analytical fe~ 
Marches increafed my uncertainty where to look for the 

caufe 
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caiife of that lofs of weight. At the fame time It gave ad- 
ditional ftrength to the conjedlure, long fince entertained 
by me, that in the mixture of fofiils, befides the conftituent 
parts, found by analyfis, there might be prefect other com- 
ponent principles, which have hitherto efcaped difcovery* 
That chemical decompofitions of bodies, even when inftk 
tuted with all poflible care, are attended by fome lofs, is 
founded on the nature of the fubject itfelf* However, the 
above lofs was too great to be included in that which is 3 b- 
folutely unavoidable. It is, indeed, the ftiorteft way to get 
over the difficulty, if the lofs in the fum of the weight of 
the ingredients, although of fome importance, is accounted 
for fimply by the air and particles of water expelled. But 
fuch an explanation would by no means be capable of fatif- 
fying me in the prefent cafe, 

I was fully convinced, that, in thofe proedtes, at lead no 
earthy, or any other component part, ibluble in water, had 
been loft. It was like wife evident, from the experiments 
related in the beginning of this eflhy, that neither water nor 
carbonic acid Was to be ibught for in leucite. For thefe rea- 
sons, I proceeded to other experiments, which tended to try 
that foflll, for the phofphoric^ fluoric^ and boracic acids; but 
of none of thefe I could dlfcover any fign. 

On the contrary, I was furpnfed in an unexpected man- 
ner, by difeovering in it another conftituent part, confifting 
of a iiibftanee, the exiftence of which, certainly, no one per- 
fon would have conjectured within the limits of the mineral 
kingdom, and, kaft of all, in the natural mixture of a folid 
fojflil, which, in a miner# logical fenfe y is fimple or unmixed* 

This conftituent part of leucite, which now appears in 
the character of an ory&ognoftic or mineral fubft* nec, is no 
other than pcUaJh^ which, hitherto, has been thought ex~ 

A a tlujivtly 
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dujmtly to belong to the vegetable kingdom^ and has, oil this 
account, been called vegetable alkali* — This dif- . 
co very, which I think of great importance, cannot fail to 
occafion confiderable changes in th£ fy Items of natural hif- 
tory, till now eftablifhed, and will ferve to illuftrate various 
phenomena in the mineral as well as in the vegetable king- 
dom. * 

j. # / 

The following experiments will fhew the particulars. 

( i. ) 

a) 7 wq hundred grains of finely triturated Ieucite were 
extracted, by repeated digeftion with muriatic acid. The 
filiceous earth, collected on the filter, and lixiviated, weighed 
109 grains after ignition. 

£) The muriatic folution had a yeHowilh colour. When, 
evaporated in a land-heat, to the confidence of honey, I ob- 
ferved its fur face covered with a pretty ftrong faline cruft. 
After complete cooling, the rnafs appeared like a thick, 
golden-yellow, dear oil, full of cryftals, partly of a cubical, 
partly of a tabular form, I gently poured off the yellow 
fluid, and rinfed the fait with fmall portions of alkohol. 

The folution, diluted with alkohol, was then evaporated 
afrefh, and the fmall quantity of fait, which it afforded, again 
wdhed with ardent fpirit, and added to the firft. The fait 
thus obtained, and highly defi coated, weighed 70 grains. 
This I diflolved in water, adding fome drops of ammoniac, 
which ftill feparated fome particles of aluminous earth. 
The folution was then again made to eryftallize in a warm 
place, and it afforded only cubical cryflals, fome of which 
were lengthened to quadrilateral columns. 

r) That portion of the muriatic folution, which would n > 
fhoot into cryltals, was diluted with water, and decompofed 
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in a boiling heat by carbonated foda. The precipitate com* 
lifted of aluminous earth, weighing 47 1 grains, when de- 
purated, wafhed, dried, and ignited* Upon this I poured 
three times its weight of concentrated fulphuric acid, and 


acetated pot-afli, and fet to cry ftal live, fliot entirely into 


d) I mixed the filiceous earth, obtained at with dou- 
ble its weight of pot-afh, and kept it in a ftrong red-heat 
for the length of one hour. The mafs, which had but mo- 
derately coalefced, was ground, diluted with water, fuper- 
faturated with muriatic acid, and digefted* By fat u ration 
with mineral alkali or foda, the filtered muriatic folution. 
fill] afforded grain of aluminous earth*, which being fub- 
trailed from the fir ft weight of the filiceous earth (a), there 
remainded, for this laft, 1071 grains* 


From thofe decompofed 200 grains of leucite have, confe- 
quently, been obtained : 

Si lex : , * w * d) , . * * * 107,50 

Alumine . , , * c) 47J 


Hence there were ftill wanting , « * * 43,25 grs, 

, T 0 account for which, I was to dire£t my attention to the 
70 grains of fait mentioned at (£), 

With a vi ew of difeovermg its bafis, 1 fubjecled it to the 
1 following trials ; 


evaporated the mixture to a moderate drynefs* The mafs 
re-diffolved in water, then combined with a fphuion of 


alarm 


49 i 


49, 2 5 


156,75 



V 
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*0 tafte and the figure of its cryftals were found to 
be precifely the fame with thofe of mumted pot-afh, or 
digeftive fait, as it is termed* 

2, ) No change was effected either in the blue* or in the 
reddened litmus paper* by its folution, 

3, ) It made a crackling noife, when heated to rednefs, 
and remained behind as a body fixed in the fire* 

4, ) Its folution was not rendered turbid* either by car- 
bonated foda, or by cauftic ammoniac* 

5*) Having poured two parts of ftrong fulphuric acid 
upon three of that fait* I caufed the muriatic acid to evapo- 
rate* by means of heat, re-diffolved the mafs in water, and 
obtained Jiilphat ofpot-afti (vitriolated tartar) in its ufual, 
cryftals. 

6 J The portion of fait which yet remained I diffolved in 
a little water* and treated it with a concentrated aqueous 
folution of pure cryftallized acid of tartar* Cream of tartar , 
or acidulous tartarite of pot-aih, was, by this management, 
immediately produced, which fell to the bottom in the 
form of fand* This was waflied, dried, and burnt in a 
filver crucible; and when the coal which it produced was ^ 
lixiviated, and the clear lixivium evaporated to a dry fait, 4 
it proved by every teft that was applied to be a carbonat 
of pot-aft. By faturation with nitric add* it fhot into 
prifmatic nitre ; (nitrat of potafh). 


Therefore, the balls of thofe 70 grains of fait confified 
foldy of pure vegetable alkali, which had been neutra- 
lized by a proportionate part of the muriatic acid employ- 
ed in the compofition of the foffiL If now, as Bergmann 

afferts, 
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aflerts, the alkaline balls of muriated pot-alb amounts to 
6 1 parts in an hundred of the compound* the above men- 
tioned 70 grains {#) contained 42,7 grains of pot-afh t 
And thus the 43,25 grains, before wanted to make up the 
200 grains of leucite analyfed, are accounted for to within 
a trifling deficiency* 

Confequently by the refults of this analyfis, accom- 

plifhed by muriatic acid* hundred parts of leucite confift 
of: 

Sitex 53 ,7 50 

Alumlne * - * * 24,625 

PoUaJh > * . . 2i,350 


99A 2 5 

C *• ) 

a) Three hundred grains of leucite, reduced to a mo ft 
fubtle powder, were repeatedly digefted, by boiling with 
four ounces of nitric acid. The ftlkeaus earthy when fopa- 
rated by filtration, and ignited, weighed r6:2i- grains, 

h) This nitric folution was next evaporated, Atfirft it 
continued colon rlefs ; but towards the end it turned a little 
yellowifli, and after refrigeration it appeared like clear* 
tenacious turpentine. When diluted with water, and eva- 
porated to but a moderate degree, it congealed into a 
greafy faline mafs, confifting of fmall prifmatic cryftals. 
It was then fuccelfi vely treated and walked with alkohol, 
until the fait remained in a purified ftate. To the folution 
of this fait in water a few drops of ammoniac were added j 
to free it from a flight portion of earth which flill adhered, 

a a 3 and 
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and which was thus thrown down, and afterwards collected 
on the filter. After this, the whole of the faltne folution, 
which was now as limpid as water, by flow exhalation 
has fhot into prifmatie hexahedral cryflals, weighing 123 
grains, after thorough deficcatiom 

c) That portion of the above nitric foliation, which 

remained mixed with the fpirit of wine, and refufed to 
cryftallize, was diluted with water, and, in a boiling ftate 
precipitated, by the addition of carbonated foda. The 
earthy ingredient fell down in a flimy, i'welied form, — 
This, when previously waftied and dificcated, together 
with the foregoing flight portion of earth (£), was treated 
with diftided vinegar, and kept for a while in a warm 
place. The acetic acid was then neutralized by cauflic 
ammoniac; and the earth, precipitated afrelh, colle&ed on 
the filter, again wafted, dried, and ignited; in which 
ftate it weighed 7c J grains. It now prefented itfclf in the 

character of the moft pure aluminous earth ; for, when 
diffolved by fulphuric acid, combined with acetite of pot- 
sih, and cryftallized, it yielded nothing but fulphat of 
alumine. 

d) Having colledlcd the edulcorating water, I con- 
centra ted it by evaporation, and treated it, while boiling, 
\vith mud jocU. But no further precipitation took place. 

e) The above mentioned i6z£ grains of filex were 
mixed with twice their weight of efflorefeed foda, and 
along with it ignited for two hours in a filver pot. Upon 
the mafs, when Ibftened with a little water, an over- 
proportion of muriatic acid was added, and the whole, 
after fume djgeftioii, diluted with water, and thrown upon 
the filter. On facurating the muriatic fluid with foda, a 
yelbwift white precipitate arofe, which, after heating to 

rednefs. 
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rcduefSj weighed two grainy and was ahmine y 1 coloured by 
iron. As thefe Ihould be fubtra&ed, there are only ] 6cf 
grains to be put in the account for the jiliceom earth . 

It then appears, that in this analytical procefs, the 
alkaline-feline conftituent ingredient in the leucite was 
neutralized with the requiftte quantity of nitric acid, and 
generated true nitre. But that the above conftituent 
part is really and undoubtedly of the very fame quality 
and nature with the vegetable alkali, has been evinced by 
the following examinations. 

x.) The tafte and eryftalline figure of this fait perfectly 
agree with thofe of common nitre, 

2. ) When its folution had been combined with a folution ot 
nitrated filver, or with that of acetated barytes, it continued 
bright and clear. This fact fhews, that in the natural 
mixture of leueite, this alkaline-faline conftituent part is 
contained, not accidentally and merely by the aftiftance of 
carbonic or fulphunc add, by which it may be neutra- 
lized, but rather in a perfectly pure ftate. 

3. ) Upon a part of that fait I aftu led half its quantity 
of ftrong fnlphuFie add, and carried on its evaporation 
until the nitric acid had been totally expelled. And when, 
after this, the refidue had been re-diflolved in water, and 
cryftallized, it produced fulphat of pot-afh in Its ufuaj cryf- 
talline form, 

4. ) The portion that remained I introduced into a fmall 
porcelain-veftel, and heated it to fufion, adding by degrees 
powdered charcoal in fmall portions, as long as any deto* 
nation took place, — The faiine mafs remaining conJifted of 
(arfymated fot-ajb : and upon fattiraring it anew with ni* 

a a 4 ^ trie 





trtc acid, it formed again prifmatic nit rat of pot-ajh ; in the 
fame manner, as vi triala ted tartar was produced from it 
by means of fulphuric acid, and digeftive fait by means o i 
the muriatic, 

f # 4 

Concerning the alkaline bafis of nitre, I fhall take for 
a flandard the proportion ftated by Bergmann^ according 
to which ioo parts of prifmatic nitre contain 49 of vege- 
table alkali. With this, like wife, JVen%el very nearly 
agrees, as he reckons 48 1 of poUafh in 100 of nitre, and 
this final 1 difference probably depends on this circurn fiance, 
that the latter weighed his nitre in the ignited ilate. As, 
therefore, upon this ground of calculation, the above men- 
tioned 123 grains of nitre (i) contain 60,27 grains of ve- 
getable alkali, the proportion of the conftituent parts in 
300 grains of decompofed leucite arc as follow : 


Silex , . * , e) , *60,50 

Alumim , ; , c) . , 70-J 

f # f J B * 2 


7H * * 7 2 .75 

PcUaJh ; * , 60,27 


293.52 


Or in om hundred : 

bthx * , , , * 53>5° 

Alumim * 4 , 24,25 

pQt-ajh * * 2o, 9 

97^4 

( 3 ' } 
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I attempted alfo the refolution of leucite into its prin- 
ciples, by means of fulphuric acid . 

a) Two hundred grains of finely pulverized leucite were 
evaporated nearly to drynefs, in a mixture of 200 grains 
of concentrated fulphuric add with double its quantity of 
water- From the mafs, again liquefied with water, the 
fdiceous earth was feparated by filtering. It weighed 59 
grains, and (hewed by this, that it (till contained fomc 
grains of undecompofed leucite. 

h) The colourlefs folution afforded, by evaporation, a 
clear, tenacious mafs j which, when again diflolved in 
water, prefently (hot, without any further addition, into 
regular fulphat of alumine, weighing 128 grains. 

c) This alum I expofed to a red-heat, and boiled the 
refiduc, previoully powdered, with watery fubtracting at 
the fame time the predominant part of the acid, by fatura- 
tion with powdered oyfter-(hells. The filtered and clear 
folution, being upon this evaporated, fo as to cryftallize, 
gave fulphat of poUafh. 

d) The remainder of the fulphuric folution {£) has 
congealed, on farther evaporation, into a grea fy, finely 
radiated mafs. 


In all the preceding experiments the leucite from Vefuiius 
alone was employed. But as leucites are found in various 
other parts of Italy y it was an interefting point for me to 


THIRD SECTION . 


1 


learn, 
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learn, whether, and how far, the conftituent parts of thefc 
lafl agree with thofe of the foregoing. 

With this view, 1 fele£ied the leucite of Albam , near 
Rome** The fpecimens I have obtained of it confift of 
folitary grains, of the fize of green or fweet peafe, and 
larger. Their exterior colour Is a yellowifh-white, and 
their eryftallinc figure is for the moft part mdiftinift, owing 
to the edges and angles being worn off by friction ; where-* 
as the Vefuvian leucite is externally dull, and of an afii- 
grey, and commonly occurs with uninjured angles and 
edges. — The leucite from Albam x on the contrary, is 
clearer, more tranilucid, and more free from hornblende, 
in its interior mafs, than that from Mount Vefuvius, 

I found its fpecific gravity to be 2,490. 

a) An hundred grains of leucite from Album , in a fine 
pulverulent ftate, were boiled with muriatic acid, and left 
behind them undiffolved fdiceom earthy which, after igim 
tion, amounted to 54 grains. 

1 

The muriatic fqlution was next evaporated to drynefs 
on a fand-heat, and the yellow ifh-white refidue, covered 
with alkohol, was expofed to a warm temperature, in a 
high cylindrical glafs. After it had cooled, I decanted the 
fpirituous folution of the muriated alumine from the niuriat 
of pot-afti, which lay at the bottom as a white cryftallinc 


*') T acknowledge my thanks for the communication of this, and 
a great part of the foregoing leucite to Coum Lepel> and Dr. 
Yfampfon, of Naples. It was by this augmentation of my little 
flock of this foflil that 1 was enabled to carry my analytical pro- 
cefTes to complete evidence. 


powder i 
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powder; and when the alkohol had evaporated in a warm 
temperature, I difTolved again the refid ue in ardent fpirit, 
and added the final! portion of munated pot-afh, which (till 
fubflded, to the preceding. The whole quantity of it ob- 
tained was 36 grains; of which , according to what has 
been faid before (page 357 ) 7 22 grains are vegetable alkali^ 
eon fti tuting its balls. By folutjon in water, and perfect 
purification by means of a few drops of ammoniac, and 
fubfequent evaporation at a raifed temperature, it iepa rated 
in pqre cubic cryftals. Thefe being re-diffolved, and com- 
bined with acid of tartar, produced cream of tartar; 
which, after ignition and lixiyiation, afforded carbonated 
pot-ajb, 

c) The muriat of alumine, that was held in folution by 
the alkohol (£), was diluted with water, and decompofed 
by ammoniac. The aluminous earthy thus precipitated, 
amounted to about 23 grains, when wafhed, dried, and 
ignited, 

Thefe hundred grains of leucite from Alb am were 
therefore refolved into: 

Si lex . . , a) , , . 54 

Alumine c) . . • 23 

Pot-ajh 22 

• 99 

FOURTH SECTION. 

The inferences refulting from the above experiments 
might be in fome degree queftioned by thofe philofo- 
phers, who con fid er the b a fa 1 tic matrix of leucite, as 
well as all bafalts in general, as lavas, and hence would 
think themfelves entitled to doubt the primitive ori- 
gin of leucite, and the originality of its alkaline con- 

ftituent 
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flituenfc part now difcovered, T here for q, in order at ones 
to obviate every pofHble objection, I refolved to invefti- 
gate whether a leucite, the mixture of which mu ft be ac- 
knowledged as not volcamzed, even by the moft obftinatc 
Volcanifts, would contain pot-afh in its natural mixture 
as a conftituent part, though hitherto this alkali has been 
confidered as belonging only to the vegetable kingdom* 
For this ptirpofe, I i elected that irregularly Jhaped , finely- 
grained, foliated leucite^ mentioned at the beginning of this 
Eflay, which either accompanies the ftony maffes, compound- 
ed of mica, fnorlj vefuvian, calcareous fpar, &c. that are eje£t- 
cd by Vefuvms in their original rough ftate ; or which is 
concreted with them* Of thefe fpecimens, I feparated for 
this inquiry a fu die lent quantity of leucite in a lump or 
mafs^ and performed its analyfe according to the method 
before deferibed* 

By the p roccfs I obtained, befides file# and alumine 3 a 
cubical I y cryftallized muriated neutral fait, whofe alkaline 
bafts ftie wed itfelf to be vegetable alkali, from the circum- 
stance of its producing cream of tartar, by combination 
with tartareous acid* 

This enquiry into the conftituent parts of that variety 
ofleucite was fadsfaclory \ though the determination of 
their proportions could not be accomplifhed with due accu- 
racy, on account of the black needles of fhorl, fmall wax- 
yellow grains of vefuvian, and the like, with which it was 
too abundantly mixed. 

FIFTH SECTION . 

c i- ) 

As the preceding analyfes were all performed with thole 
fpecies of leucite, which remained in their unaltered ori- 
ginal 
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glnal ftatCj it remained to complete the fubjedt by the exa- 
mination of a leucite, which had fuftained the a£Hon of a 
volcanic fire . 

The fpecimen of leucite fubjedted to this experiment was 
picked up at Pompeji^ and belongs to the molt common 
varieties. It confifts of detached grains, for the molt part 
of the fize of a pepper-corn* Its interior furface, like the 
exterior, is afh-grey, of an earthy appearance, and wholly 
opake ; and it may he eafily comminuted to a fandy 
powder. 

4 

Hundred grains of it, decompofed hy muriatic acid, 
exaflly In the fame manner as the leucite from Albam in 
the third feci ion, and the muriat of pot-afh thereby obtain- 
ed, calculated for its balls of vegetable alkali, have af- 
forded : 


Silex 

.... 54 -iS 0 

Al umlnc 

.... 23,50 

Pot-*afi} 

. . . . 19,50 


. 97 ) 5 o 


It remains for repeated experiments to decide, whether it 
is merely accidental, that the proportion of the alkaline in- 
gredient, in this 111 fiance, is lefs than ufual ; or whether this 
diminution takes place regularly in every leucite, altered 
by volcanic lire. 


( a- ) 

In this place I fhali, moreover, briefly notice a particular 
variety of leucite, which occurs at Renciglhne. It is 

found 


t 
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found of middle-fixed, infulated grains, preferring fometimes 
traces of their original cryftalline form. Thofe grains are 
whitifli, inclining to the ifabella-yeilow j they are entirely 
opake, of an earthy look, and very eafily friable* When 
thus comminuted, they do not yield fuch a harfti Tandy pow- 
der, as is obtained from grains of volcanized leu cite, but 
a foft powder refembling argillaceous earth* — It feems, 
therefore, that they have not fuffered any change by the 
fire \ but have rather undergone a high degree of decay, 
caufed by the joint a£Hon of water and air 5 and finally, that, 
by this alteration, they have been brought near t© their 
complete fpontaneous deco mpofit ion, or refolution into their 
component principles, * 

The ftock which I had of them was too fmall to ad- 
mit of a complete examination \ which, however, I think 
they deferve, for the purpofe of difcovering, whether in this 
ft ate of great decay, they had fuffered any lofs of that 
alkaline ingredient, which was before unknown in the mi- 
neral kingdom. 


I now flatter myfelf with the^hope, that, by the expert 
merits here communicated, and feveral times repeated, I 
have fully demonftrated the exiftence of pot-afh in the 
leucite, as one of its chemical conftitnent parts, Never- 
thelefs, I am contented to defer the general reception of 
this new difeovery till feveral other chemical naturalifts 
have re-examined and confirmed it. This trial may be 
the fooner expected, fmee my method of proceeding in the 
main object of this invdHgation is attended neither with 
laborious operations, nor with much lofs of time. 

But if that alkali, as foon as it can no longer be confidered 
as afubftmee, produced only in the juices of plants during 

their 
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their vegetation, be required to occupy a more fuitable place 
among the original, fimplc mineral fubftances, it will thert 
I ike wife be neceflary to give it a more appropriate name. 

The term Pot-ajhy which, in the new chemical nomen- 
clature, is rai fed to a generic name, cannot among us Ger- 
mans claim a general acceptation ; as its origin depends on 
a trivial etymological ground, and has been introduced into 
ufe merely from this circumftance, that formerly, in Read 
of calcining furnaces, iron pots were employed to ignite 
the infpifTated lyes procured from woo d~aftie$, 

I Ihould wiih to recommend, that the denominations 
hitherto 11 fed, of vegetable alkali y lixiviated vegetable falty 
pot-ajby &c. be di (carded, and the name kali* be em- 
ployed in their dead. In like manner fhould the appella- 
tions, mineral alkali , foda y &c* denoting the alkaline 
bafis of common fait, give place to its ancient name, 

— NATRON 


*) This has been done by the London Royal College of Phy- 
sicians in the year *787, They have introduced in their Pharma- 
cQp&ia both thefe names, kali and natron^ here recommended by 
Klaproth . The Edinburgh D'tfpenfatory, on the other hand, calls 
the firit lixiva f and the fecond foda. — However, the terms, pot-ajb 
and foda> being at prefent more familiar to modern English che- 
mifts, the Tranflator has, for the moft part, given them the prefe- 
rence,— Tran fl. 
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XXXIII, 

CHEMICAL EXAMINATION 

OF 

PUMICE-STONE. 

The Pumtce-ftone belongs to thofe mineral bodies, on 
the origin and formation of which the opinions of philofo- 
fliers are yet divided. Various paffages in the works of 
Theophrajiusy Diojcoridesy Ptlnyy and Galen y concerning this 
fubftance, fhew fufficientiy, that, even in remoter ages, 
Natural ills have thought it worth their confederation* One 
of the principal foundations abfolutely neceffary to be 
laid down by the inquiring Geogollfty if be wifties to raife 
with fuccefs the edifice of his theories, undoubtedly con- 
fifts in a juft and accurate chemical knowledge of his ob- 
ject. This knowledge has, however, been hitherto want- 
ing, with regard to pumice- ftone. For, although various 
analyfes of it have been puhliihed, there ftill occurs a 
very important difference in the enumerations of its con- 
ftituenfc parts : fo much fo, that the MineraLogtft is at a 
lofs to know, which of them he is to follow in the ar- 
rangement of foffils. 

Many of thofe who have an a ly fed the pumice ftone, 
cnofider it, with Birgmann^ as an mhtft changed in its 
mixture by a volcanic fire* This opinion feemed to be 
ju ft ified, partly by its fibrous texture, partly, and cfpecially, 


* Bergmann Opufc. Phys f et Chcmic. voL IIL p. 197. 

by 
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by the portion of magnefia, that has been fuppofed to 
exjft in it. But, notwithftanding that Bergmann y Car- 
iheufsr^y and but very lately Spallanzani^^ have mentioned 
the magnefian earth, in their analyfes of pumice-ftone, as a 
conftituent part, — I am convinced, by my own experience, 
that it does not, in the Jcaft, enter into this foflil. The fup- 
pofed origin of pumice- (tone from asbeft: is, therefore, un- 
founded i and, along with this falfe derivation, likewife, 
another difficultyof fome weight is removed, which feemed 
to oppofe the inftrudtive theory of the matrices of pumice- 
ftone given by Nofe f, 

a) Common, grey- white, fibrous pumice-ftone, fwim- 
ing on water, and procured from Lipari^ was ground, 
and boiled with water. The water boded with it was 
found to have extracted nothing ; only, by treatment with 
nitrated fdver, it gave a flight indication of muriatic acid. 

Hundred grains of this pumice-ftone, gently ignited, and 
| finely pulverized after deco£lion, were expofed to a red^ 
heat, with twice their weight of cauftic alkali, during half 
an hour. The mafs returned from the fire of a bright 
\ grafs-green colour ; by which it was found to contain a 
I fmall portion of manganfe . After having been foftened 
I with water, this colour changed to a foul light-brown. It 
i was then digefted with dilute muriatic acid* Siliceous earth 
I fepa rated in this procefs ; which, colledted on the filter, and 
finally heated to rednefs, weighed 77! grains* 

h) What had been ditto! ved by the acid was next pre- 
l cipitated by cauftic ammoniac, and the brownifh precipi- 

# Cartheufer, Mineralogifche Abhandiungen, Th. II. p. 136, 
f Spallanzani's Travels into both Sicilies, vol. II. 

| Qrographifche Brief e f vo], II* page 1S5 and others* Alfo 
I; Sammhng einrger Scbriften uher VulkanUche Gegenstande a . d. Ba- 
fait, page 371* 
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Ute collected on the filter* The fluid fepa rated from it, 
contained no extraneous matter. 

<r) Hot cauffic lye directly diffolved that precipitate, 
leaving an oxyd of iron behind it, the quantity of which, 
after ignition, was if grains. 

d) The alkaline folution, previously fuper-fatu rated with 
muriatic acid, was combined with carbonated alkali* Thus, 
the earth which it held difiblved was precipitated* When 
edulcorated, and heated to rednefs, it weighed 17I grains* , 
It proved to be pure aluminous earth ; for, on being re- 
diffolved in fulphuric acid, and combined with an adequate 
portion of liquid acetated pot-afli, it afforded nothing but 
alum. 

In confequencc of this, the conffituent parts, difeovered 
in the common fumke-f one from L ip art y are : 

Silex 77,50 

Alumine d) . * , 17,50 

Oxyd of iron . . * . c) * . . 1,75 

Befides a trace o ^tnanganefe a) 

9^75 

It is worth remarking the final 1 degree of folvcnt power 
which acids exert on rough pumice-ftone. Although I 
had digefted 100 grains of finely-ground pumice-ftone with 
twelve times its quantity of muriatic acid, aflifted by a boil- 
ing heat, yet it was hardly attacked. The acid, indeed, 
was tinged of a faint yellow ; however, at moft, there ap- 
peared only a few loofe, brownifh flocculi, which, when 
moft carefully colledled, fcarcely amounted to j of a grain, 
and confifted, for the greateft part, of oxyd of manganefe. 
The fulphuric acid proved to be as little capable of affe&ing 
rough pumice-ftone as the muriatic. 

5 
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XXXIV. 

CHEMICAL EXAMINATION 

OP THE 

TERRA AUSTRALIS (Sidney-earth ). 

A few years fince, the public has become acquainted with 
a n arenaceous, or Tandy foffil, under the name Aujlrah 
fand y which has been found near $idney-cQve y in N&v 
South-Wales , and was brought from thence to England, 
This foffil has been affected to contain a new, diftinct, pe- 
culiar earth, denominated AuJlraUearth (Sidneia^ Cambria ) 7 
upon the ground of its analyfis made and publifhed by 
Jos* W fdgwood * ; of which the following are the princi- 
pal particulars. The principal character of that earth is 
faid to be, that it rehfts all acid and alkaline menllrua, 
ftrong muriatic acid only excepted, which alone, by means 
of repeated digs ft ion, takes up this earth from that are- 
naceous foffil. It is alfo faid to be again precipitated from 
its muriatic folution, merely by dilution with water ; and 
to be, after this, abfolutely infoluble in any other folvent 
but the muriatic acid, with the affiftance of heat. 

My defire of acquiring information on this fubjedl by my 
own experience has continued till now unaccomplifhed* 
It is only of late that I was fortunate enough to receive a 
quantity of auftral-fand ; little, indeed, yet fufficient for an 
examination fparingly managed. The fpecimcns obtained 


Phihfophkal lranfafihns f voh Ixxx, 1790, 
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were of two forts* One of them was mixed with a greater 
proportion of thofe black. Alining lamellae , that are taken 
for graphite, but, to my conjecture, are rather flakes, or 
feales, of ferruginous mica. The other fort was purer, and 
had Jefs of the fubftance juft mentioned. For this reafon I 
employed only this in the prefent inquiry. 

a) I triturated thirty grains of it to a mo ft impalpable 
powder. The original grey-whitilh colour of that foftil 
changed thereby to a blueifh, owing to a more minute divifion 
of the particles of ferruginous mica. Strong muriatic acid 
was then affufed upon the powder, and digefted with it for 
a confiderable time, in a heat of ebullition. After cooling, 
the acid was decanted from the fediment, and this laft di- 
gefted with a frefli quantity of the fame add. This opera- 
tion was reiterated a third time. 

b) When the acid had been filtered clear, through a 
double-folded printing-paper, I diluted it gradually with a 
large quantity of water ; but not the leaft turbidnefs nor 
precipitation enfued. I expo fed the mixture to a warm 
temperature ; yet ft ill it remained dear and limpid, liket 
water. 

c) The muriatic liquor was then fat u rated with carhonat 
of pot-a(h. This threw down a few light particles, which, 
collected on the filter, waihed, and dried, weighed 3£ 
grains. They alfo diffolved in dilute fulphuric acid, but 
left behind a flight portion of ftlex, and formed with that 
acid cryftals of alum, 

d) The refidue left on the extraction with muriatic acid 
was ignited with three parts of carbonated pot-afti, then 
again treated with muriatic acid, and its infoluble flimy 
portion feparated by filtration. This laft confifted of filex, 
weighing 19A grains, when edulcorated and ignited. 

e) The 
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*>) The muriatic folution was then tried with prufliated 
pot-afb* The blue precipitate hereby produced indicated 
about | grain of iron* 

f) By combining afterwards the folution with carbonated 
pot-afh, aluminous earth was precipitated ; which, after Ig- 
nition, weighed grains, and, upon folution in fulphuric 
acid, entirely crystallized into fulphat of alumine* 

SilcXy alumineiy and a little irony therefore, were all the 
principles I was able to difeover in the auftral-fand here ex* 
ami ned j and no trace of any other conftituent ingredient 
appeared* 

Although in this inquiry I have been obliged to confine 
myfelf to the fmall quantity of 30 grains, without being 
able to repeat it for want of a greater flock of this mineral, 
yet its refult is fufficient to excite a very reafonable doubt 
of the real exiftence of fuch a new earth as is pretended to 
be met with in auftral-fand. Time will fhew whether this 
doubt may be removed, or confirmed, by repeated and more 
accurate analyfes. If the laft ftiould be the cafe, the illufion 
which led to that erroneous fuppofition may, perhaps, be 
explained in the following manner 1 — 

Mr. Wedgwood does not tell whether he had filtered, to 
perfect clearnefs, the muriatic add employed for the ex- 
traction of the folbl, and prevkujly to its being mixed with 
water* The contrary feems rather to have taken place j 
for he fays that the fluid turned white when he added water 
to the acid, for the purpofe of diluting the acid, and edul- 
corating its remaining part* It is therefore probable that 
the earth, let fall by the acid on the admixture of water, was 
nothing elfe but alumine ftill chemically combined with 
filex, which, during the long and hot digeftion, had been 

b b 3 taken 
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taken up by the muriatic acid, and was now depofited in the 
water. 

Finally, that the foflil here examined was genuine auftral - 
/and , is warranted by the hand from which I received it. 
It was Mr. Haidinger , from Vienna , who kindly gave it 
me on his return from London, where he obtained it from 

the Right Hon. Sir Jofeph Banks , Bart. * 

• 

* Since that time Charles Hatchett , Efq. F. R. S. of London, 
has likewife analyfed the terra auftralis , and found it to contain 
vo ne i zv earth , but to be a compound of filex, alumine , oxyd of 
iron y and plumbago . His paper is printed in the Philofophical 
Tranfaftions for the year 1798. — Tranfl. 
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C II EMI CAL EXAM I NATION 


OF THE 

GRANULAR SULPHATE D BARYTES , 

From P egg an. 


The granular barofelenite, or fulphat of baryte £, is one of 
the rarer fpecies of this genus of ponderous earth. That of 
Pegga&y in Stiria y which is the fubjecl of this efiliy, occurs 
of a beautiful milk-white colour, is maffive, refplendent, 
finely-grained, femi 4 ndurated, and brittle. It bears a very 
ftrong refemblance to the white, fine-grained Carara-mar- 
ble ; to fuch a degree, that, by its mere appearance, it might 
eafily be mlftaken for it, were it not for its greater fpecific 
gravity, which is 4,380, and by which it is readily diftin- 
guifhed. 

A, 

a) It lofes nothing of its weight by ignition, 

When pulverized, and boiled with a large quantity of 
water, it imparts to this laft nothing obfervable by the fight, 
t afire, or fmelfi Of all the re-agents, only the folution of 
filver in nitric acid rendered the water boiled with it in a 
flight degree opalefcent. 

r) In. like manner, nothing of it was diffolved by di- 
geftion with muriatic acid. The only exception from this 
is an unimportant trace of iron, which was detedled by 
P ruffian alkali, 

B. 

f 

a) Two hundred grains of this fofiil, mixed with 500 
grains of carbonated pot-afh, were fubjefted, for two 

e b 4 * hours. 
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hours, to a moderately ftrong red- heat* The mafs, which 
only con glut inated > was then pulverized, boiled with wa- 
ter, and the remaining earth col led ed upon the filter* 

i>) The alkaline fluid contained fome filiceous earth, be- 
Tides the fulphuric add of the barytes. T o feparate that 
earth, the fluid was fully neutralized by muriatic acid, and 
evaporated to drynefs. The file x remaining, after the re- 
folution of the faline mat's in water, weighed 18 grains 
upon ignition* 

c) The barytic earth'frced from the fulphuric acid (£) was 
covered with water, and combined with muriatic acid* 
After fome digeftion, the whole was found diflblved, except 
a remainder of filkeous earthy of two grains weight, when 
ignited. When this laft had been feparated, I caufed the 
filtered folution to cryftallize, by the ufual management | 
and it afforded, to the end, only muriat of barytes, partly in 
rhomboidal, partly in oblong fix-fided tables* 

d) All thefe crvftals I diffolved again in water, and 

dropped fulphuric acid into the folution only as long as it 

produced any precipitate. The regenerated fulphat of barytes , 

when collected, wafhed, and dried, weighed 185 grains | 

but, when heated to rednefs, no more than 180 grains* 

* 

The mixture of this foflil, in one hundred part Sj there- 
fore, confifts of : 

Pure fulphat of barytes d } * * . 90 

Sties? * * * 1 . 

1 1 * * * * • c J 



Or, 


100 


of the granular fulphated Barytes* 

Or, becaufe in the ignited ponderous fpar, or fulphat of 
barytes* the earth is to the add very nearly in the pro- 
portion of 2 to 1 3 the above foffil confifts of : 

Barytes 6 q 

Sulphuric acid (free from water) 30 
Silex * , , 10 


100 
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CHEMICAL EXAMINATION 

OF THE 

TESTACEOUS SULPHAT OF BARYTES, 

From Freiberg *. 

It was, undoubtedly, the powerful att ration which the 
barytic earth has for fulphuric acid, exceeding even that of 
the pure fixed alkalis, that induced the defer ving Schede y 
who firft difeovered it as a diftin£t earth, to think that an, 
alkaline fait is incapable of refolving the natural mixture of 
barofelenite into its feparate principles. On this account, 
when attempting to expel its fulphuric acid, he reforted to 
the imperfedf and tedious proccfs of repeatedly working the 
ftone to a pafte, with honey or oil, of calcining that mafs 
by means of the muriatic or nitric acids, and, at laif, of ex- 
tracting fuch a part of it as had been difengaged from the . 
fulphuric. 

Yet there are feveral inftances where the unaflifted force 
of attraction of pure alkali has been too weak to feparate 


* Chemifch, Annal, 1796, I. B. S. 3S7, ft is, properly, a 
variety of common ponderous jpat\ Kirovan calls it Barofelenite * 
The author , with the reft of the Germans , and fome French) calls it 1 
(fchalig) tefiaceouS) from its form, pretty equally fpreading in 
length and breadth, but, comparatively, of inconfiderablc thicknefs* 
Emmeriingh as given a malt erly detailed defeript ion of its figure and 
varieties. See his Lehr buck der Minerahgie f Gicflen 1793. VoL I. 

557 - feq,.— Tranfl. 
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the component principles of mixed bodies ; while, on the 
contrary, when they have been employed in the carbo- 
nated, or otherwife neutralized ftate, the defired object has 
been attained by this new increafe of attractive force. 

This is the very cafe with ponderous fpar, and is founded 
on the method learnt of fflieghb : which is, to decompofe it 
in a fhorter, cleanlier, and more complete manner, by ig- 
niting it with carbonat of pot-afh. This method, as to the 
moil effential part, has fmee been univerfally approved and 
adopted* 

It feems, however, to be the common opinion, that this 
decompofition obtains, in the dry way only, and that the 
feparatbn of fulphuric acid from barytes abfolutely wants 
the fupport of red-heat; as, to my knowledge, no one has 
yet attempted the humid way y to effect it* 

A. 

a) A thmfand grains of common, white, thicks teftaams 
barafilemti^y in the pureft fele&ed pieces from the mine 
Kurprin% Frederick Auguft, near Freiberg (in Saxony), 
were triturated with water to the finefl: powder, and then 
boiled for one hour, in a filver pan, with twice their weight 
of carbonated pot-afh, and five of water, ftirring them oc- 
cafionalJy, and fupplymg the lofs of water as it evoporated ; 
which being done, more water was added, and the whole 
filtered. The refidue weighed 910 grains, after wafhing 
and exficcation* Muriatic acid was affufed upon it fuc- 
celfively, until all effervefeenee ceafed. After gentle di- 


* Thick-teftaccous ( Dhkschalig), when from £ to & an inch 
thick* — Tract! 
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geftron, the muriatic acid was filtered off from the ft ill un~ 
decompofed bar y tic fulphat, which, upon waftiing and dry,* 
ing, weighed 426 grains, 

£) With this remainder of fulphated barytes, the fame 
procefs of coction with double its quantity of carbonated 
pot-afh, and five times that of water, was repeated, — The 
edulcorated powder amounted to 387 grains; of which, after 
extraction of the foluble part of earth by muriatic acid* 
there remained 198 grains ftill undecompounded* 

c) Thefe 198 grains, treated in the fame manner with 
alkali and water, gave then 183 grains. Of thefe, the mu- 
riatic acid left again 128 grains of undecompofed fulphat of 
barytes. 

d) When thefe had been boiled with pot-afh and water, 
in the manner mentioned before, there remained 122 grains; 
which muriatic acid diflblved, excepting a remainder of 96 
grains. 

<?) After a new fubfequent decoition with twice the 
quantity of alkali and water, there remained 90 grains ; of 
which, upon extraction performed with muriatic acid, there 
appeared a refidue of 72 grains ; which, 

f) Upon repeating the boiling with carbonic pot-afh, 
left 69 grains of powder, and, after extraction by muriatic 
acid, 61 grains. 

g) As I thus obferved that the fuccefs of the decompofi- 
tion of ponderous fpar dccreafes in the proportion of its di- 
mini fhed quantity, I had recourfe to the dry way for the 
final anaiyfis of that refidue, For this purpofe I mixed it 
with three times its weight of mild alkali, or carbonated 

P ot - 
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pot-afli, calcining the mixture in a filver-veffel during the 
fpace of half an hour. After foftening the mafs, there re- 
mained 50 grains of edulcorated refidue ; which now totally 
diffolved in muriatic acid, only five grains of unattacked 
file x excepted* 

The alkaline lixivium, obtained from that ignited mafs, 
and fomewhat reduced by evaporating, then afforded three 
grains of Jilkeous earth , 

h) I then evaporated, together, all the muriatic foludons 
mentioned before, to the point of cxyftaHization ; and they 
yielded, at the firft two fhootings, the muriated barytes in a 
perfectly pure ftate. 

/) The remaining folutipn feemed to exhibit figns of the 
prefence of fome iron. It was therefore fatu rated with 
cauftic ammoniac, and filtered. There collected on the 
paper a brownifh earth, which, when highly dried, weighed 
I| grain* Yet, notwithstanding this fmalJ quantity, it 
was not mere oxyd of iron ; for, when diffolved in muria- 
tic acid, and treated by P ruffian alkali, the fluid remaining, 
after the reparation of the blue precipitate, yielded half a 
grain of alumine , by combination with ammoniac. The 
portion of iron, therefore, amounted only to one grain. 

The remainder of the folutlon of muriated barytes, 
being thus freed from thofe foreign ingredients, was decom- 
pofed by means of mild ammoniac*- I then re-diffolved the 
precipitated earth in muriatic acid, and put it in a gentle 
temperature for farther cryftalllzation* Pure muriat of ba- 
rytes cryftalllzed, as leng as the folutkm contained one 
drachm of it; upon which I committed it to fpontaneous 
exhalation in the open air. It cryftallized entirely, with- 
out leaving any drop of liquor, to regular cryfials ; of 

which 
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which the firftfliooting {till confuted of fome tables of mu- 
riated barytes, but the fubfequent ones afforded needle- 
fliaped cryftals of muriated ftrontian-earth. 

/) Upon this, I carefully col ledted the cry ftallized muriat j 
of ftrontian, diflolved it again in water, and re-produced it i 
again In its former ftate of f alpha ted jlranU%n-earih y by 
dropping fulphuric acid into the folution. The fulphat, 
wafhed and dried, weighed 8f grains. 

m) The whole of the cryftallized muriat of barytes, 
which was collected, amounted to i8 drachms, 

n) Another portion of a thoufand grains of fulphated ba- 
rytes, ground to a moderately fine powder, and fubjedied to 
intenfe red-heat for half an hour in a porcelain-crucible, 
loft no more than feven grains of their weight ; which lofs j 
may probably have conufted only of the aqueous particles I 
driven out in the procefs. 

It refults from thefc experiments, that the white y tejla - ! 
ceous fulphat of baryte in pieces feledted of the utmoft , 
purity, and from the mine mentioned above, reckoning 
with a tboufand parts, is compofed of; 


Sulpha ted barytes 975 

' ' Strontian-earth . . , 8,5 

Silex f « 8 

Oxyd of iron 1 

Jlumine * . 0,5 

Water , * 7 


1000 


tf Barytes from Freiberg . 
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B. 

The refult of this analyfts, therefore, demonfirates, that 
the humid way is like wife applicable in the clecompofition of 
ponderous fpar, by means of alternate boiling with a con- 
centrated aqueous folution of carbonated pot-afli, and fubfe- 
quent folution in any fui table acid. 

This management affords, efpecially m operations per- 
formed with great quantities, a double advantage. The 
firji is, the faving of crucibles, which would be other wife 
deftroyed ; the fccond is this, that the remaining alkali, 
which ought to be recovered after the feparation of the 
newly- formed neutral fulphat, is not liable to be contami- 
nated in this method. 

When ponderous fpar is ignited or fufed with pot-alb, that 
part of the alkali which is not neutralized, during the pro- 
cefs, by the fulphuric acid of the foflU, will attack not only 
the filiceous and argillaceous earth, which are ufually con- 
tained in the ponderous fpar, but alfo that which enters into 
tbe fubftance of the crucible. It will alfo retain a great 
part of thofe earths, in a diffolved ft ate, in proportion as 
the alkali, during ignition, gives out its carbonic acid, and 
becomes more or lefs cauftic. On the contrary, if the pro- 
cefs of boiling be employed, no tranfition takes place in the 
alkali, from the mild or carbonated, into the cauftic or pure 
ftate; hence alfo no contamination of it with filex and alu- 
mine will a rife. 
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CHEMICAL EXAMINATION 

OF THE 

CROSS- STONE ( Staurolite. ) 

The chemical analyfis of that foifil, which is found at 
Jndreasbergi on the and has the name of cmfs-jioney 

crofs-cryftal {ftaur&lithus\ and confifts of double cryftals, 
concreted in the form of a crofs, has already been inftituted 
by two eminent ehemifts, Heyer and Weftrumb . Both 
have long ago publifhed their analyfes, It might therefore 
be deemed needlefs to add mine, if the following reafons 
did not excufe it. 

It is well known, that both thefe ehemifts have found 
barytes y befides Jilex and alumine , among the eonftitucnt 
parts of that foffil, To fuppofe the prefence of barytes, in 
this infta nee, Wefirumb was fatisfied with the oblervation, 
that, by combination with fulphuric acid, this earth forms a 
precipitate of difficult folution in water* From the ftate 
q£ chemical knowledge of the fimple earths at that time, it 
was indeed allowable, to confider fuch a precipitate, di- 
redfcly and without trial, as fulphated barytes. 

But fince we have become acquainted with ftrontian- 
earth, which like wife combines with fulphuric acid to a 
difficultly folubfe precipitate, that phenomenon alone is not 
fufficient to determine, whether a certain earth, met with 
in any procefs, be the barytic* 
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Heyer^ on the contrary, when examining the ftaurolite, 
found this conftituent part ofit to eryftalltze both in the nitric 
and muriatic acids ; from which he could, with greater con- 
fidence, fuppofe it to be of a barytic nature. But, as lie 
has given no particular account of the figure of its cryftalt* 
efpecially of thoie formed with the muriatic acid, I thought 
that a frefh examination of this foftil might be a means to 
ascertain, whether the earth mentioned was really the ba- 
rytic, or whether the ftrontian. 

a) One hundred grains of white cry ft a Is of the crofs- 
ft one, carefully freed by di [filled vinegar from all adhering 
calcareous earth, were fineiy pulverized, and lubjedfed to a 
low red-heat for half an hour, with a double quantity of 
carbonated pot-afti* The mafs, which was then eafy of tri- 
turation, was ‘lixiviated with water, and left 109 grains 
behind. 

h) To this refiduum was added the fmall portion of 
earth, which was ft ill obtained from the alkaline lye, by 
fatu rating ft with an acid, and evaporation, I then gently 
digefted it with muriatic acid, with which it effervefeed, 
and depofited ftllceous earthy in a fine, Tandy form, weighing 
32 grains, after previous reparation by the filter, and ig- 
nition, *• 

r) The muriatic fo Union, fuper-faturated with cauftic 
ammoniac, gave a transparent, pafteJ ike precipitate, which, 
upon edulco ration, drying, and ignition, weighed 3 3 grains. 

It confifted of alumine, but ft 111 mixed filex. For this 
rcafoir, I combined it with fulphuric acid, and evaporated 
it to a moderately dry faline mafs, which, again diluted with 1 
water, depofited JUkeous earthy amounting to 17 grains, 
when heated to rednefs* The true quantity of aluminous 
earth, therefore, amounted to 16 grains. 

c c 
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d) The remaining foiution was evaporated to a fmaller 
volume, and the earth, which it ftill contained, was preci- 
pitated by means of carbonated pot-a{h- This earth weighed 
23 grains, when waftied and dried- But when re-diflolved 
in muriatic acid, itftiot, to the laft drop, into tabular cryftals 
of muriated barytes : proving, by this, to be true barytic 
earth * 

9 

e) Since, irt confequence of other experiments, thofe 23 
grains of carbonated barytes are equal to 18 grains of pure 
barytes i fmcc, moreover, the ftaurolite loft 15 per cent of 
the whole, on ignition, and, as this lofs was probably mere 
water, the proportion of its conftituent parts is as follows : 


Silex ♦,.£)* 
c) ■ 

Barytes • * e) , 

Alumine , . r) * 

Water . m * e) * 


^ • 49 g«. 

*4 mm * • |8 

»*•*•* l6 

• * t * * | 


98 grs. 
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SOME FARTHER RESEARCHES 

CONCERNING 

niTHERITE and STR ONTIANITE 

FIRST SECTION. 

A. 

It is needlefs to prove* that chemical analyfes give more 
accurate refutes, the greater the quantity is of the fub- 
ftance fubje£ted to decompofition* But* at the fame time, 
it is not lefs evident, that the expence of the procefs increafes 
in the fame proportion* The chemift, therefore, who, be-* 
fides time, trouble, and patience, frequently facrifices a 
confiderable fum to his love for the fcience, ihould not be 
cenfured for parfimony, if he can but feldom perform his 
analytical experiments with ounces and pounds, but muft 
commonly reftrain himfelf to fmaller quantities* 

The following refearches on withe fite may afford an in- 
fiance of what juft now has been laid* 

i 

a) Twelve ounces of witherite from Angh%arh y (near 
Charley , in Lancafhire) coarfely powdered, were gradu- 
ally diflblved in fifty ounces of a mixture, compofed of one 
part of muriatic acid and three of water. Except a few 
grains of fand, no refidue was left. The filtered folution, 
when fet to cryftallize, gradually afforded 14 ounces 
drachms of murtaUd barytes. 


h) The 
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b) The mother- water, remaining from that tolutian* 
had acquired a greenifh colour; and, as likewife the cryf- 
tals which lafl formed, fcemeJ to tend a little to the green, I 
deficcated them in a high heat, wafhed them with alkohol, 
and added the walkings to the remaining fluid ; which I 
then treated with caufiic ammoniac, added to excels of fa- 
in ration* By this management, the folurion was rendered 
fky-blue, and, at the fame time, turbid, by a flight portion 
of earth which then feparateeL This 3 aft, collected, and 
dried in the air, weighed 2l grains ; had a yellowifii-white 
colour, and was a luminous sarlh^ mixed with Iran. 

c) On fuper-faturatitig the filtered fluid with muriatic 
acid, the blue colour di (appeared, I then treated it with 
prufllat of pot-alh of the utmoft purity. This produced a 
brown-red, tender precipitate, which I carefully gathered, 
walked, and defecated. But this, befides that it was of lb 
final] a quantity, had (p firmly adhered to the filtering pa- 
per, that it could not be accurately feparated from it* It 
was, therefore, together with the paper, fu lye died to low- 
red heat, and the allies were extracted by liquid carbon at of 
ammoniac, until the portions of this, fucceffivcly employed, 
ccafed to be tinged blue* When upon this, the volaulc- 
alkaiinc tincture had been evaporated, there remained in the 
evaporating pan a bright-green, carbonated cxyd of copper y 
weighing half a grain; wfhich diflu Jved in a few drops of 
dilute fulphuric acid, and immediately precipitated, in the 
regufine fete, on a poliiLed piece of iron, upon which it 
was dropped* 

d) The mother- water of the folution of the wither ite 
(£}., previoufly purified with cauftic ammoniac and Prufljan 
alkali, was next combined with mild alkali prepared from 
tartar; and the precipitate, that appeared of a dazzling 
white, being diflblved in muriatic add, was Left to fponta- 

neous 
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ncous exhalation- Thus the folutbn cojiftantly afforded 
muriat of ftrontian-earth, in final! hexahedrai cry ft a Is j 
which, re -di fibbed in water, and precipitated by carbon at 
of ammoniac, yielded 98 grains of carbonated ftrotytian- 
earth < 

rhefe 12 ounces of wither ite^ which are equal to 5760 
grains, confiftcd, therefore, of; 

Car bonated barytes 

S front 1 an- ear tJ) ■ * * 

Carbonated oxyd of Copper 
AluminSy contaminated with tron y 
and dried in the air 


5760 grs* 

The foregoing analytical procefs ferves to confirm the 
exiftence of a flight trace of copper in the Englifh withe- 
rite, which has been already obfenfed by JVcftrumh *, as 
well as the prefence of ftrontian-earth, both in the Englifh 
and Siberian witherite, noticed by Lowitz-f. 


- 5659 gts. 

98 

0,50 

2,50 


B. 

Hitherto, the only places where carbonated barytes is 
found native, are Anglexarf in England, and the Schlan- 
genberg, in Siberia $ tor, the report of its occurrence in 
the metalliferous mountains of Saxony has not yet been 
confirmed. However, this foflil has of late alfo been' dif- 
covered in a third place, which is the pit Steinbauer^ near 


* Chemtfcbe Ah hand lunge n^jon Wefirumb^ Hanover, 1793, vol, I* 
page 266 . 

f Chemlfcbe AnnaUn^ 1795, I, Band- Sene 110* 
c c 3 
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Nmbefgy in Upper-Stiria* It is found there in a ilratuin of 
fpatofe iron-ftone, partly maffive, or m confiderable lumps* 
and in part coarfely di fleminatcd in brown iron-ochre. 

One hundred grains of this St man wither tie di Solved 
completely, and with effervefeenee, in dilute muriatic acid* 
The whole of that folution Slot into muriat of barytes, in 
tabular cryftals; the aqueous folution of which was preci- 
pitated in the ffote of fulphated barytes, by means of ful- 
phuric acid* 

SECOND SECTION 
Ar 

The attemps made to free witherite from its portion of 
carbonic acid, firnply by ignition, and to bring it thus to 
the perfectly cauftic ftate, have hitherto miicarried, owing 
to its vitrifying with the mafs of the clay-crucibles £ and, 
on the other hand, its con fuming, and, as it were, dif- 
folvtng, thofe made of charcoal. On this account, I re- 
folvcd to repeat the experiment with a veil el made of 
platiua, 

A piece of witherite, weighing 200 grains, was put in 
a platina crucible, previoully weighed, and this lafl, when 
introduced into a faggar {cqffette) made of clay, was con* 
veyed into the middle chamber, or fire-place, of the por- 
celain* furnace ; where the inteufity of heat is at 136 de- 
grees of Wedgwood’s pyrometer. When the veil el had re- 
turned from the fire, I found the weight of its contents 
diminished i. nins. The calcined witherite appeared as 
a dirty-brownifn, tfoarfe powder ; which fo firmly adhered 
to the bottom of the crucible, that it could not be detached 
without injuring the latter* f, therefore, tried whether I 
could luften the calcined witherite with water* But, al- 
though 
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though the water affufed upon it became intenfely heated, 
the reparation of the ftone proved fo difficult, as to oblige 
me to affift it by a boiling heat. The calcined witherite 
left at the bottom of the platina crucible fame flofculous 
impreffions ; and, in general, its internal polifh fuffered 
much, though the external remained unimpaired. 

The 3 ofs of weight, amounting to 1 1 1 per cent , indicated 
that the wither Ite had not loft much above one half of its 
carbonic acid. It was owing to this, that it would not en«* 
tirely diflblve in boiling water, and that the refidue ftill 
cjnfiderably eftervefeed with acids. 

In the filtered aqueous and clear folution of the calcined 
witherite, which had been directly preferred in a well- 
flopped bottle, I obferved, after fotne days, that the bary- 
tic earth had cry ft alii zed in feveral fmall groups, between 
which various mfulated cryftals formed d iftindS octahedrons. 
In order to obtain a greater quantity of them, I reduced, 
by boiling, all the water impregnated with the ignited ba- 
rytes to one fourth part ^ feparated by filtration the pelli- 
cle of carbonated barytes, which formed on the fur face of 
the fluid during the procefs ; and transferred the liquor, 
while yet hot, into a glafs provided with a ftopper. Before 
the water had thoroughly cooled, fitnilar cryftals were 
formed, which I found confiderably increafed on the follow- 
ing day. Thus I faw with pleafure confirmed by my own 
experiments the fa£t, that calcined barytes is cryftallizable 
in water | which property Pauquelin and Pelletier have of 
late, each in a different way, difeovered at Paris. 

B, 

Since, therefore, according to .this laft experiment, the 
barytic earth agrees in this point with the ftrontian, it fol- 

c c 4 lows, 
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chara&er of ftronpan-eauh, But from this wc cun by u© 


means conclude, that both tbefe earths are u tevrkally the 
fame* Their client sal difference, befulcs the other di Iii- 
-mmating properties already known > principal !v depends on 
the fpecifieally different degrees of affinity, or chemical at- 
traction, Ihewn by each of them for the various acids. Jf 
this, the following experiment furnifbes a pruof. 


muriated fir ontlan -earth with a foliation of acetaUd karytes-y 
evaporated the mixture to drynefs ; expo fed the obtained fu- 
]ine mafstoa ftrong red-heat in a crucible y re -difiolved that 
ignited reffdue in water; promoted the cryfta 11 Nation of the 
filtered folution by the ufual means, and obtained only mu- 
riated barytes^ cryftallized in quadrangular tables. 


The muriatic acid, therefore, quitted the ftrontian-earth, 
and combined with barytes, with which it had a ftronger af- 
finity.-^ By this new demonffration of the client ial diffe- 
rence of thefe two earths, deduced from the different degrees 
of their attractions for acids, it may be hoped, that chemifts 
will no longer entertain any doubts concerning the ex ill; 
ericc of the ftrontian as a diftincl earth. 


Before I conclude, I fnall yet notice, in a few words, tht 
relations of barytes to prufliatof pot-afh. The precipitation, 
effected by this laff, of barytic earth from thofe acids with 
which it forms foluble middle falls, has feveral times occa- 

mann and others have founded their hypothecs, afcribing a 
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cate examinations* With no better reafon, has even lately 
one of the principal French chetnifls* reckoned the precipi- 
tation of barytes by P ruffian alkali among the characters 
which diftinguifh it from ftromian earth,- — However, this 
precipitation does not take place, except when the prufliated 
pot-ath employed is not entirely free from! the neutral ful- 
phat, which dually contaminates it; for, if the prufiiat is per- 
fectly pure, it is as little capable of precipitating barytes as 
any other of the limple earths. On this account, whenever I 
prepare Pruffian alkali, to be ufed rn accurate chemical ex- 
periments, I always repeat the precedes of its purification, 
until the folution of nitrated barytes is no longer, even in 
the lead: degree, rendered turbid by it. 


* journal des Mines, N. xxi, Frarnal, p, 45, fcq. 
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CHEMICAL EXAMINATION 

or THE 

SUL P HATED STRONTIANITE 

from Penfylvama*, 

After the fitontian-earth had been eftablifhed as a pe- 
culiar,, chemical ly-jfimple earth, it was to be expedfed, that 
it might like wife occur combined with fulpkuric acid^ in- 
ftead of the carbonic , as is the Jlrmtianite from Scotland, 
This conjecture was already In part verified ; as it has been 
found, that moft of the ponderous fpars contain fulphated 
ftrontian-earth in their mixture, though in only a final 1 pro- 
portion, not amounting in the harofelenites, hitherto exa- 
mined with this view, to more than from one to two per cent. 

But the prefent analyfis will fully prove the exigence of 
a perfedb natural fulphat of ftrontian-eartbj without any 
portion of barytic ingredient. 

The feffil, in which I difeovered this combination, has 
been known but a few years. It was at fir ft called, blue , 
f brans gypfum^ from Franks town y in B enfyhvanicu The fol* 
lowing are its diftindlive ebaradters, 

* Sulphat of flrontian-earth (ftrantites) has alfo been difeovered 
lately in the beach at Auft-fajfagc t near Brijlo! t in Gloucefterfliire, 
in feveral veins. This foffil has been analyfed by William Clayfidd. 
See Contributions to Pbyjical and Medical Knowledge 7 &c, collected 
by Dr, Beddoe s . — 1 T ra n fl , 

Its 
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Its colour is a pale iky-blue. It occurs in flat layers, or 
! ftrata, from J, f, to >1 of an inch thick, included between 
two even Tides j which laft partly appear to be real Teams, 
or joints {faaibdnder)^ and, partly, are mere fepa rating 
fur faces, formed by fmall clefts of the rock, filled with 
clay. On thefe exterior Tides the foflil has a dull appear* 
Since ; but, internally, it is poflefled of the ordinary luftre. 
It is eafily comminuted, and confifts throughout of coarfe, 
parallel, brittle fibres, which form needle-fhaped fragments. 

The fpecific gravity of this foflil I found to be 3,830. 
This c on fide r able weight naturally fuggefted a doubt of 
its belonging to the fpecies of gypfum. For this reafon, it 
has been con Tide red as a variety of ponderous fpar, and 
placed in the mineralogical fyftem in the chara&cr of fibrous 
fulphat of barytes . This, however, is not more its proper 
place, than that of gypfum, or fulphat of lime. 

A 

d ) Hundred grains of the foflil, finely pulverized, were 
boiled in one pound of diftilled water j whereby it loft 
three grains* The water of the decoction was \endered 
turbid by mild alkalis, by oxalat of pot-afb, by the ni- 
trated folution of filver j but, moil of all, by muriated 
barytes. 

£) The powder, when again dried, was treated with 
muriatic acid ; which, a trace of iron excepted, extracted 
nothing that was obfervable. 

B* 

a) I Ignited two hundred grains of fuch pieces of the 
foflil as were pure* and free from the grey argillaceous 

matter. 


% 
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matter, that crofies it in thin fi fibres. It lofl: by this about one 
grain in weight ; and the blueifti colour paffed into the light 
ifabeHa-yeliow. k was next trim rated, then mixed with 
500 grains of carbonated pot-alb, and the mixture expo fed 
in a filver pot to a moderate red-heat, during the Trace of 
three hours. The mafs became grey, ftrongly coalesced, 
and nearly entered into fit from Upon this, I pulverized it, 

boiled it with water, and collected the earth upon the filter. 

b) The alkaline lixivium was leper- fatu rated with muria- 
tic acid, evaporated to drynefs, and the faline mafs Tok- 
ened again with water, and neutralized with alkali. As by 
tins treatment no reparation of earth was obfervabie, I fa- 
turated again the lixivium to excels w ith mu'iatic acid, and 
combined it with tnuriated barytes. In this way- "I obtained 
254 grains of bar y tic julbhat^ which, upon ignition, weighed 
2 50 grains. 

r) That earth, which remained after the decoclion of the 
faline mafs that had been fuied with the alkali (4), was 
combined with dilute muriatic acid, which readily attacked, 
and diilhlved it entirely, with effervefcence. Canine am-*- 
moniac, added to the colour 1 els folution, clarified by filter^ 
jng, threw down the fmall portion of iron which h con- 
tained in feared v perceptible brownifh flocculi. t he folu- 
tion being thus freed from iron, I precipitated Its earthy 
portion by carbonated ammoniac, affifted by heat, 

ii) The earth hereby obtained was very white, tender, 
of a moderate gravity, and weighed 164 grains in k: dry 
It ate. It was again -nil dived in muriatic acid, and the fo- 

lution made to cryftaiiizc by gentle evaporation. It gradu- 
ally, and entirely, (hot into long needled cryftals of fix une- 
i qua! furfaces i which middle, or earthy fait, proved, upon 
tualj to be mere muriai of ftrontian-earth , A little of ihfc* 

fait. 
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from Peiifyhania* 

id 1 t, brought into contaei with the wick of a burning can- 
dle, gave to the outer flame a highly beautiful carmine-red; 
and a folutioft of it in moderately flrong fpirit of wine 
burned with the fame colour, when cotton, or printing pa- 
per, dipped into it* was fet on fire. 

Hence it appears, from this analyfis, that the above foflil, 
with the exception of its trifling portion of iron, conifts 
foieiy of fuipbated ftroniicnuearth* 


c. 

I repeated this analyfis in a fhnrter way: by boiling 
with alkaline lye, without previous ignition, 

a) One hundred grains of the to dll , ground to a moff 
fubtle powder, Ax-re mixed with a triple quantity of carbo- 
nated pot-aih, covered with fix ounces of water, made to 
boil, and kept in that fhite during half an hour. 

h) The lixivium, Altered off from the remaining earth, 
was fatu rated to excels with muriatic add, in which flate it 
continued clear ; and was then combined with fuccelBve 
I portions of muriated barytes, till no more precipitate en- 
' fued, The fulp hat of barytes 7 thus produced, weighed 126 
; grains after wafning and drying, and 124 after ignition* 

r) T he earthy part of the foil!!, which had been difen- 
; gaged from the fulphuric acid by boiling with alkali, and 
had in its fi:ead taken up carbonic acid, weighed 82 grains. 
Muriatic acid diflblved it entirely, and with rapidity, leav- 
ing only a few brown particles behind. The filtered folu- 
. tion was flrff treated with an over- proportion of caniHc 
ammoniac, and, when no longer rendered turbid by it, was 
precipitated by mild, o carbonated pot-afh. — — It gave 

again 
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again its former weight of carbonated ftrontian-earth $ 
namely, 82 grains, when dried in the air* When heated 
to rednefs, it formed a moderately conglutinated mafs, and 
occupied only one half of its former volume j yet it did not 
lofe an entire grain in weight. After trituration, though 
previoufly ignited, it diilblved rapidly, and with effervef- 
cence, in muriatic add * and gave, by this combination, 
muriated ftrOntian-earth 7 in long, thin columns, of fix un- 
equal lateral fur faces* 

Hence, the refult of this decompofition in the humid way 7 
fcccompliihed fa completely, and with fo much eafe, moil ( 
exactly correiponded with that of the preceding. 

Now, fuice previous experiments have fhewn, that 126 
parts of larytic fulphai contain 42 of real fuipburk acidj 
or without water $ and fince 82 parts of. carbonated ftronti- 
an-earth contain 58 of pure firontian^earth , the proportion 
of the ingredients conftituting the Penfylvanian, blue, fibrous, 
fulphai §d ftrmtianiu is accordingly; 

Strmtian-eartb 4 , * * , 1 58 

Real fuipburk add 42 

Oxydcd irony a flight trace 


* 100 

By thefe analytical experiments it is fully proved, that! 
was not miftaken, when I fufpedled this foil'll to be a Ail- 
pbat of ftrontian-earth. In forming that conjecture, I was 
chiefly determined by its fpecific gravity, which is confide- 
rably lefs than that of ponderous fpar ; and, like wife, by its 
fibrous texture: for, even the artificial combination of > 
ftrontian-earth with fiilphuric acid, effected by diflolving 
that earth in this acid, cryftallizes into needles, refembling 
the fibres of- the foffil, though fmaller and more delicate. 

XL. 
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XL. 

CHEMICAL EXAMINATION 

OF THE 

WATER OF THE BOILING SPRING , 

at Rykum, in Iceland*. 

CONSIDERING the llownefs, with which the knowledge 
of the chemical properties of even the moft common natural 
bodies ufually advances, it is not furprrzing, that even thofe 
of fiUceom earth have fo long remained but partially iuvefti* 
gated* This earth has always been confidered as a fub- 
ftance, by itfelf, abfolutely infoluble in water. It was, 
therefore, totally negledted in hydroUgico^chermcal inquiries, 
or researches into mineral waters , until Bergmann directed 
the attention of chemifts to its folubility in iimule wa- 
ter, and demonftrated that it exlfts in a ftate of folution in 
the Geyfer, and other boiling fprings of Iceland* 

But although, in this infiance, this celebrated philofo- 
pher juftly confiders the heat, which the water of thofe 
fprings poffefles when it rifes into day, (and which even then 
is higher than that of ordinary boiling), as a means of pro* 
moling the folution, yet experience has ftiewn, that an ao 
tual folution of filex in water takes place, not only in 
fprings, the natural temperature of which is much inferior 
to the ebullient heat of thofe in Iceland, but alfo in feveral 
other mineral waters : and even that fome common fweel- 
water fprings contain dillblved fiKceous earth* 

Thus, when I was attentive to this point, whilft ana* 
lyfing the mineral waters of Carlsbad* ^ I found that loco 
: cubic inches of the main Ipring contain 25 grains of yi/wr, 
actually diflolved. 

# Read in the Rvysl Academy of Sciences at Berlin , Auguft 
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That this is not the greateft quantity of filiceous earth 
foluble in water, and that, efpecially, thq hot fp rings in 
Iceland might poffily contain a much larger proportion of 
it, 1 was led to conjecture from the Jiliceous tufas which 
they depoffit ifi confide rable quantities. At that time, hdw- 
ever, a proof of this Opinion, fupported by chemical Invcf- 
ligation, was ft ill wanting. It gave me, therefore, the 
greateft pleafure, when I received a fufficient quantity of 
\vater of one of the principal Icelandic fprjngs, which ena- 
bled me to perform this inquiry, and to compare its refult 
with that of the analyfis of Carlsbad water. 


In thodern times, Uno von Trolly and after him, Banh 
and Solander^ have particularly defer ved well of the Natural 
Hiftory of Iceland, fo remarkable in feveral of its indivi- 
dual fuhjedts, fome of which are unique in their kind. The 
lateft voyage to that iiland, undertaken tor the purpofes of 
Natural Hiftory, is that of Stanley^ in the year 1789. 
This learned traveller, (who has given in the papers of the 
Royal Society of Edinburgh a circumftanttal defeription of 
the ip ring at the Geyfer), when collcdfing the natural pro- 
duels of that fpot, had likewife providently k&ought back 

with him a number of bottles filled with the water of thofc 

\ 

ebullient fprings.— T wo of thefe, that came to my bands, 
ferved for the following ana!)fis. 

m 

J hir water contained in both bottles Is from the fpringpdt 
Rykum. From this fpring, 24 Englifti miles diftant from 
Hafn'i fung the water rufhed formerly out to the height of 
60 or 70 feet. But fmee the orifice of the fpring has been 
coveied, for the greateft part, by an overthrew of the rock, 
the ft (earn c t water, at prefent, fpouts off fide ways, frofn 
50 to 60 feet. The heat of this fpring, even after the jet. 






* See p* 174 of this work. 
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at Hyku?n, in Iceland, 4 di 

Is (till fo Intenfe, that Fahrenheit's thermometer fifes to 
2 1 2 0 . Therefore, as it is beyond a doubt, that part of the 
heat is loft during the fpoudng, and, eonfequently, that the 
water mu ft have been feme degrees hotter in its fub terrane- 
ous refervoirs \ Nature affords us here an inftanee, in the 
large way, of what Art performs in the fmall, by Papin's 
digefter; namely, that confined water, even while in its 
unelaftic, denfc, liquid ftate, is capable of acquiring a de- 
gree of heat, fur palling that of its boiling point. 

The water, in both bottles, was clear, bright, without 
fediment, and without tafte. Yet, at the ipring itfelf, it 
file wed fou.e fulphureous ingredient, according to Stanley* 
For, when employed frefh from the fpring, it gave to the 
Infufion of tea prepared with it, as well as to the meat 
boiled in it, a naufeous tafte j whereas, the water from the 
fpring at the Geyfer, ufed in the fame manner, gave no fign 
of it* But as, in the water which I examined, I could not 
dlfcover any fulphur, cither by the tafte, by the frnell, or by 
re-agents, it remains undecided : whether this effect pro- 
ceeded from a portion of highly volatile, fuiphurated, hy- 
drogen gas, only obfervable at the fpring itfelf, or whether, 
perhaps, the fmell produced by putrefeent, organic fub^ 
fiances has not been mi {lake 11 for it ; which laft Is not fel- 
dom the cafe, with various waters, fuppofed to be hepatic. 

On employing other re-agents, it appeared, that this wa- 
ter from Rykum contains neither free carbonic acid, nor 
iron, nor lime, nor magnefia $ and that carbonated , fnuri - 
ated) and fulpbatid foda y are to be expected. 

Guided by thefe previous indications of the conftituent 
parts of this water, I performed its arialyfis in the following 
manner* c 


1 evaporated 
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X evaporated a hundred cubic inches of it in a gentle fand* 
heat* When this quantity had been reduced to a remainder 
of about fix cubic inches, I found" it coagulated to a pale- 
brown ilh, ft iff, fomcwhat turbid jelly. This evidently 
fhewed, that this water had contained a confiderable portion 
of diffolved filiceous earth, which now appeared in its ufual 
gelatinous form. After the evaporation had been carried on 
to perfect drynefs, the powder which was left weighed Z$ f 
grains. 

To feparate the filiceous earth from this refidue, previ- 
etifly to the fubfequent operations, I poured water upon it, 
and when foftened, I threw it upon the filter, waflied the 
Jeparated earth, and expofed it to a moderate temperature, to 
dry. It appeared in a delicate, loofe, pulverulent ftate, and 
weighed nine grains. To difcover whether it was pure^ or 
mixed with any other fohible earth, I digcfted it with mu- 
riatic acid \ but when this was again filtered off, it con* 
tained nothing extraneous, except a trace of aluminous 
earthy hardly worth noticing. 

Hence, the falts ftill held in folution, deducting the nine 
grains of filex, amounted to grains. Concentrated 
acetic acid wa"s then dropped into the liquor to the over-fatu- 
ration of the foda ; and when the mixture had been evapo- 
rated to dryncfs, I feparated, by highly rectified alkohol, 
the acetite of foda thus produced, and found the weight of 
the refidue, again deficcated, to be 13! grains. From this 
It followed, that the ingredient, carbonat of foda 7 reckoned 
in its dry ftate, amounted to three grains ; which are equal 
to eight grains of cryftallized mild foda, 

Thofe 13J grains, which yet remained, were liquefied 
in a little water, and the folution left to fpontaneous evapo- 
ration, it gave cryftals of muriated and fulphated foda. 
To find the proportion of thefe two fait® to each other, I 

re-diffolved 4 
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Ir-diffolved the mixture in water, and decompofed it : firft 
by icetated barytes, and then by nitrated filver, * Calcu- 
lating afterwards the quantities of the precipitated fulphat 
of barytes, and muriat of ftlver, upon the bafis of other 
comparative experiments, I found, that in thofe i;jf grains 
were contained 8 § grains of common fall , and five grains of 
Glauber 7 s fait , reckoned in its dry ft ate, or TZ grains, if 
cryftaJlizedi 

According to this, the above 25£ grains of fait, afforded 
by ioo cubic inches of water from the boiling fpring at 
Hykum, when deprived of their w T ater of cryftallizauon, 
or in the deficcated ftate, confift of ; 

Garbcmat of foda (natron) . , , 3 grs, 

Snip hat of foda (Glauber's fait) * . 5 

Muriat of foda (common fait) « , 8,50 

Siliceous earth * , * * * * , 9 


25,50 

l 


Shortly after the conclufion of the foregoing analyfis, I 
found in the Annales de Chi mu y Paris , 1793, that a fimjlar 
examination had been made of the Icelandic hot fprings, by 
Dr. Black of Edinburgh , together with a full detail of 
the method he purfued. In this inquiry, be likewife was 
fupplied with the water by Min Stanley , 

In order to compare the refults of the analyfis of the 
fpring-water at Rykum y made by Dr, Black , with mine, 
I reduced the conftituent parts, enumerated by him, to 
the proportion of ioo cubic inches, equal to 29,000 trains 
of water. Hence, omitting unimportant fractions, they 
ftand in the following proportion: 

e d 2 Carbonated 


I 













5“' *• ' 


' 7 • ^-V 




Carbonated free fida 
& i/ex > 

Mur \ at of fide? 

Dry julphat of fida 


1,50 grams 
io, 8 q 
#,40 

3 > 7 ° 


24,40 


When the numerous, and partly unavoidable caufes arc 
confidered, which occafion fmall differences in the proportion 
of the conftituent parts difeovered, thefe two analyfes may be 
confidered, upon the whole, as reciprocally confirming each 
other* The quantity of alumlne y which, being very trif- 
ling,! have not determined, fiiould, according to Dr. Blacks 
ahalyfiSj be eftimated at y of a grain in 100 cubic inches of 
water. 

What in particular has attracted the attention of Dr, 
Black is the filieeous earth he difeovered, and its folution 
in water* For this rcafon he fays, that in the courfe of 
that inquiry he had detected in filex fuch properties as have 
never before been fufpe&ed in it, or never been accurately 
described* He here principally alludes to the fadf, that 
filieeous earth dilfolved by fixed alkalis will not feparate 
from them, even when neutralized by alkalis, as long as 
a fufficient quantity of water required to that effedl is 
prefent *. 

Dr* Black afks ; tc How and by what means is the fill- 
4C ceous earth dilfolved in water? — Is the hot water, of its 
u own accord, polTdled of the power of diffolving this 


* Without inculpating the ingenious Dr* Black lor til i s little 
deficiency in his acquaintance with the experiments made by the 
German CJieimfts, I cannot avoid remarking, that 1 have, at an 
tarlier period, known and defenbed that property of filieeous 
earth* See my CMm'tfche Unierfucbung des Elajlijben S ictus aus 
B rafdten^ im. 6. B. der Schrij't, d. Beth Ccfdffchajt Ndturforfcb, 
Freund e* 1785, 

earth ; 


! 


I 


T 


“ earth ; or can this be effected only by the means of the 
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u intervening alkali ?** — In anfwering thefe queftions, he 
does not approve of Bergmann' s opinion, that the folvent 
power of water, affiftcd by heat, is alone fufficieut for this 
effech He rather thinks, that the alkali is the efficient 
caufe of this foludon, and the heat merely a means of pro- 
moting it. In his opinion, a chemical combination of the 
filex with alkali is always prefent, when water exerts a 
diffolving power on the earth, and this idea he fupports 
by the example of the agency of hot aqueous vapours upon 
glafs. The doubt, which might be raifed again ft it, from 


much larger portion of alkali ; but that, fubfequently to 
the folutioii of this compound in water, part of the alkali 
had again been neutralized by acids, or acid vapours, that 


mode of explanation ; as it is manifeft by feveral facts, 
that filiceous earth alone, if under favourable circuniftances. 


Moreover, this opinion, that the filex exifts in the 
above mentioned ip rings in a ft ate of chemical folution by , 
foda, feems like wife to have led Dr. Black to prefuppofe 
this alkali in thole waters in the caufllc or pure Jiate , that 
is, free from carbonic acid# bccaufe it is allowed on all 
hands, that, in this ft ate only, is it capble of effecting this 
folution. Yet, not to mentioq that no proof is given of 
this- hypho thefts, there occurs no inftance in nature, upon 
which to eftablifh its probability. The very effervefcence, 
that enfued on rating with acetic acid the f aline r eft- 
due left by the evaporated water, yould prove the con- 
trary ; unlefs, indeed, it be objected to this argument, that 
the alkali had attracted the carbonic acid, during the eva- 


the difproportion of thefe two fubftances to each other in 
the Iceafidic hot fp rings, he withes to obviate by ftating, 
that the filex had originally been united in them with a 


combined with the fluid. But there is no necefllty for this 


is foluble in water, without the concomitant aid df alka- 
line fait. 


poration of the water, 
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XLI. 

CHEMICAL EXAMINATION 

OF THE 

SILICEOUS TUFA , (Kiefeltujf. ) 

From the Geyjhr m 


IN the fame manner* as mineral waters impregnated with 
Hme depofit the calcareous tufa in various forms, do the 
hot fprlngs in Iceland depofit their fdiceous Ingredient in 
the form of tufa* It is litewife of this fdiceous tufa that 
the wonderful pipe and bafon confiJl, which the Geyfer % 
the largeft of the fprings in Iceland, has formed for itfelf. 
Von Troll found, in the year 1772, the circular orifice of 
that pipe, wbofe depth is unknown, and which the igno- 
rant Icelander confiders as the gate of hell, to be 19 feet 
in diameter. On the upper part, the aperture widens in 
the form of y a large bafon of 60 feet in diameter, and 
whofe exterior border is 9 feet higher than the pipe itfelf. 
From this pipe the water fpouts out; feveraj times in the 
day, by gidhes, at unequal intervals of time, with power- 
ful force, and famed mes to the height of above 100 feet. 
What a grand fight muft it afford, to fee a column of boil- 
ing water, 19 feet in diameter, rulli up to fuch a height ! 
To form an idea of that column of water, let it be com- 
pared with the moft celebrated artificial fountains, for ex- 
ample, that on the Carhberg near Gajfd in Hejfia , which is 
only 14 inches in diameter, and hence is more than 16 
times fmaller than the Geyfer* 


As 



As the filiceous tufa produced by this fpring is to be met 
with only in few colleftions ; and as, — befides the fliort 
account given by Betgmann f in his treatife De ProduSlis 
Volcanicu 5 — no other charadieriftic defcription of it exifts, 
I here infert that, which Karflen has drawn from the fpe- 
cimens in my poffeflion* 


SILICEOUS TUFA . 

u Its colour is partly reddijb-white % and externally fpeck- 
ted with cuhimaUred’y partly grtyijh-white y with yelle* 
<c ilh-grey ftripes. 

tc It occurs in majfive lumps, and alfo denticulated^ <$- 
reded y and moft finely botryoidaL 


Its exterior furface perfefily-dull. 


iC But internally partly dully in part highly glittering, and 

then of a filky lu/tre ; here and there a little refpkndent , 

u Its fradture partly company and totally flat amchcidaly or 
“ uneven $ partly fibrous, 

“ It breaks into indeterminate angular, not very fliarp 
u fragments, 

u It confifts, when conchoidal, of finely grained infulated 
u pieces j when of une ven fra&ure, it then is found in fe- 
“ parate thin and curved teflaceous pieces j and its fibrous 
u varieties prefent no detached pieces, 

w It is alfoj more or lefs, firtmgly transparent m the 
i* edges, 

d d 4 « Semi+mdurafed} 
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“ Semi-indurated, may be fplifc in pieces without any 
great difficulty ; is very brittle, and of little weight** 

Note, The fibrous variety has always the lutfre of filk, and the 
fibres crofs each other in fuch a manner, that its tiifide has 
a cellular appearance. 


For the following analyfis of the ftlkems tufa from Ice - 
land , I have chofcn the fibrous variety, whofe fpccific gra- 
vity is — 1,807, 

One hundred grains of it were finely triturated, and 
Ignited for two hours, in a filver crucible, with four times 
Its weight of mild pot-afh, When the concreted mafs had 
cooled, I poured water upon it, fatu rated it to cxcefs.with 
muriatic acid, and filtered it after fome digeftion j upon 
which the fidlceous earth remained behind In its ufual flimy 
form- 
er he acid fluid, being afterwards fatu rated with mild, or 
carbonated pot-afh, was rendered turbid by It 5 and depofit- 
ed a flight loofe precipitate; which, colle£tcd, wafhed, and 
deficcated, weighed 3 grains ; but when rc-diffolvcd afrefh 
in muriatic acid, it ftill left 1 grain of ft lex, 

■ j * ; i*' 1 

The folution ft ill contained 2 grains of diflolved matter * 
namely, ( grain of oxyded iron, and if- grain of alumi- 
nous earth * Thefe, likewife, were feparated. 

Hence the ingredients, found in the above 100 grains 





St lex - , 

Alumine 
Oxyd of iron 


98 
* > 5 ° 


• 0,50 


100 


5 
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XLII. 

CHEMICAL EXAMINATION 

OF THE 

ELASTIC QUARZ*, 

( Sand-Jhiefer , flexible Sand-ftone ) 

From Ei'afiL 


The fmgolar elaftic flexibility fo feldom occurring in the 
mineral kingdom, in which this foflil, in its form and ap- 
pearance, refembles novaculitc (Turkey-hone), has attract- 
ed the attention of Naturalifts, but at the fame time has led 
many perfons to doubt its exiftence as a natural fubftante, 
and to fufpeit, that this may probably be a product of art. 
It comes from Brafil, near Filla-riea , the principal town 
of the province of Minas Gerais^ which fadt was, for a 
while, kept a fecret. There it occurs in not very thick 
ftrata, whofe hanging and Jhading ftdes are cafed over by a 
grey' cruft of | inch thick \ and from thence it was brought 


* Schriftcn der Berliner Gefellschaft Naturforfc bender Freunde* 
6. B* pag- 3 3 ^- — The miners indicate by thefe cxprefTions 

the greater or lefs Hope in the ftrata, though chiefiy with refe- 
rence to rake~<u£in$y not fully perpend icular . The hanging fide 

S is that towards the day, and is aifo called hanger ; and the hading 
fid#, which like wife goes by the name ledger r is the under one 
next to the bed of the flratum. See Williams's Natural Hijhry of 
the Mineral Kingdom , Svo* Edinb. 17^9, vol. I. page 269,™ 
TranfJ. 

I A 

to 
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to Portugal the fir ft time* in the year 1780, by the Mar~ 
quit de Lavradio , Viceroy at Rio de Janeiro . Among the 
fpecimcns I have feen, that of the Imperial Cabinet at 
Vienna* fo remarkable for its precious foflils, is by far 
the greateft; it being 26 Vienna inches long* 16 inches 
broad, and 1 inch thick. It is, however, probable that 
this ftone, together with its remarkable phyfical property 
mentioned before, was already known in the fixteenth cen- 
tury ■, and that it is the fame with that deferibed by Gajfendi 
in Vita Peirejkit* in the character of a flexible wetflonc 
(novaculite) ; as fuggefted by the authors of the Gottingi/ehe 
GeUbrte Anzeigen , when this ftone has again been brought 
into notice +. 


A. 

On infpe&lng with a microfcope the homogeneous or 
integrant parts pf which this elaftic ftone is aggregated, 
and which may he eafily fepa rated by compreflure or leviga- 
taori, I found them all alike ; that is* they were all flat, 
longifli plates or {bales, perfectly clear and pellucid. All 
their differ pnee confifted in the variety of their outlines i fome 
truncated more jfharply j others more obtpfely ; others 
longer, but very thin j while others were broader and fhort- 
er j but moft of them I perceived on one or both fides no- 
tably fmuated. I am inclined to think, that the elafticity 
of this foffil originates foldy from the form of its aggrega-i 
tion. For, as may be difttnetiy feen at the firft glance in 
the entire ftone, all thofe longifh lamellae are interwoven 


* Libr, IV. ad annum *$30. pag, 354, 1706, 


+ Of the year 1 7S4, Number %n* 


in me Jingle direction, and implicated in fuch a manner, 
that each junction refemblcs a vertebra, or hinge. With 
this idea alfo correfponds the particular kind of the flexible 
Iky of the ftone, which is not tough or coriaceous. For, 
if the ftone be held upright and fhaken, it vibrates with 
fome noife to and fro; but as foon as its agitation is difi. 
continued, Us parts conjoin again firmly by a force like a 
fpring, * 


E. 


| now proceed to its chemical analvfis, 

a) As, on triturating, I found the particles of the ftone 
extremely hard, which was indeed previoufly afeertained by 
its faculty of cutting glafs with eafe, and of ft r iking fire 
with fteel, I endeavoured to facilitate its decompofttion by 
previous mechanical comminution. 

To effedf this, I fubjedted one hundred grains to red- heat, 

; and quenched them in cold water ; but I obferved, that by 
1 this neither their weight nor their hardnefs had decreafed. 
They ^ere then reduced to an impalpable powder in an 
agate mortar, mixed with four parts of dried carbonated foda, 
and ignited under the muffle in a porcelain-faucer, during 
fix hours, in a moderate degree of heat ; by which the mix- 
ture only congl urinated, without actual fufion, The ig- 
nited mafs was pulverized with water, fuper-falu rated with 
muriatic acid, digefted and filtered. A quantity of very 
loofe Jilkeous earthy to the weight of 96 \ grains, remained 
on the filter. 

h) The feparated muriatic fluid w r as treated withPruffian 
alkali; and the blue precipitate, thence arifing, ignited. 

% ^ It 
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It weighed one grain 5 of which, however, only | grain 
can be reckoned as oxyd of iron, entering into the 100 
grains of the deeompofed foffih 

c) Atlaft, by fafurating the folution with carbonated pot- 
aOi, a tender earth was thrown down; which, after walh- 
ing, drying, and ignition, weighed 2§ grains; and, examin- 
ed by means of fulphuric acid, was found to be aluminous 
earth* 

Confequently , hundred parts of elaftic quarz, from Brafd 
have yielded : 


Si lex . * ■ * * * 

96,50 

Alumine * 

2,50 

Oxyd of iron * 

0,50 

1 ' n 

99 , 5 ® 


V 


'T here are fomet lines very final! black i£h grains, like 
points, mingled with this ftone* As thefe probably are 
garnets, or cryftals of horn-blende, itfeems that the portion 
of iron and alumine difcovercd in the foffil chiefly proceeds 
from them* 






GLASS-STONE (Hyalite), 

From Daupblny *. 


As the term Shorl was formerly ufed in too vague -a 
fenfe; to remedy this uncertainty, it has been found need- 
fary to confine its mineralogical fignification within narrower 
limits* On this confideration, the foflil here treated of* 
which Rome de l* IJle has fir ft introduced into public notice, 
by the name, Schorl tranfparent , lentkulmre , but which 
has fi nee become more known by that of VtohuSchorl^ could 
no longer be ranked under that head* Werner , therefore, 
has clafled it as a diftindt fpecies, and given it the name, 
Thumerjione . But it alfo has got other names, inch as, 
Glafs-ftont) or Hay lit e y Pj}udo-jhor! y Glap-Jhorl, Gijannite, 


It was, for the firft time, difeovered in Dauphiny y chiefly 
at Rourg & Otjans near Allemont ; partly upon a blackifh- 
grey horn-blende-ftate, partly in the clefts of a green ifh-grey 
gneifs, already fomewhat foftened by decay, where ii 
is accompanied by quarz, amianth, and cryftallized actino- 
litc- Moft of its cryftals are upright, and their leading 
figure is very comp re fled rhomboidal paralielopipcduns or 


* * See Magazm fur Die Naiurkunde Helvetians* I, B« 1787 
pag, 1S3. 

flat 
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flat rhomboidal tables, fharply truncated, and of a fine ftri- 
ated furface. The colour of the purer tranflucid cryftals 
is a faint arciethyftine-red, which in the lefs bright cryftals 
changes to the white-grey, f 

Glafs-ftohe, or hyalite , is alfo found in the Pyrenees at 
Bareges , and other places; but not in fuch clear and large 
cryftals as that ofDauphiny. 

The third place where this fofiil occurs is the mine Nik* 
las*) at Thum , near Ehrenfriesderdorf in Saxony; where it 
is rarely met with in a cryftallized ftate, but moftly in fe- 
parate, maflive, teftaceous pieces. 

Befidesthefe, I have likewife found it in a fpecimenof na- 
tive filver, from Kongsherg , preferved in the inftru&ive 
collection of Mr. Siegfried at Berlin. 


a) Glafs-ftone, treated upon charcoal before the blow- 
pipe, foams much as foon as it becomes red-hot, and readi- 
ly melts into a black, fhining, opake bead. This pheno- 
menon, along with the great difference of its external cha- 
racters, affords a fufEcient ground to feparate the hyalite 
from Jhlrhy with which it has been confounded. The true 
Jhorls , indeed, likewife ful’e upon charcoal ; however, firft, 
their fufion is not accompanied by a brifk effervefcence, but 
rather by a languid fwelling ; fecondly , a much ftronger 
and more lading heat is required, to make pure fhorls run 
into a globule equally fufed in all its parts ; and, thirdly , 


+ Fuller deferiptions of its external characters are found in the 
later mineralogical elementary books, among which deferiptions, 
that given by EJlner is the moft complete. See his Mineralogy . 
II. B. I. Abth. S. 2 5*. 
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moft fpecies of ftorls, if not all, lofe their colour by the 
lire 5 whereas the cleareft and leaft coloured fragments of 
that fbffil yield a completely black vitreous bead. In this 
rdpeft, hyalite agrees more with horn- blende 

b) To difeover the conftituent parts of hyalite, I chofe 
that from Dauphiny, firft mentioned. One hundred and fixt f 
grains of the pureft cryftals, broken off from federal drufes 
(regular cryftalUne groupes),were ignited for one hour in a 
porcelain-pot, at a degree of heat not intenfc enough to 
fufe them. Their weight, colour, figure, and hardnefs, 
continued unimpaired. Only three grains were loft during 
trituration. 

c) Thefe 157 grains of the pulverized done, mixed with 
three times their weight of exficcated foda, were expofed 
for three hours to a gentle red-heat, in a procekin pot. Af- 
ter cooling, they were found conglutinated into a blueift^ 
grey, compact, hard, finely porous mafs, readily feparable 
from the fades of the veflel* When finely ground, covered 
with water, and fuper-faturated with muriatic acid, the mix- 
ture acquired a gelatinous confidence, and a dirty brown 
colour. On diluting it with more water, and digeffimg it, 
oxygenated muriatic acid gas was extricated, and the brown 
colour difappeared ; the fluid, fuperincumbent on the undif* 
folved, white, flimy earth, being dear and of a gold-yellow* 
This earth, after decanting the liquor, was digefted anew 
with muriatic acid; then feparated by filtration, wafted, and 
ftrongly ignited. It weighed 79 grains, and was filiceum 
earth , 

m w * 

d) To obtain firft of all the metallic part of the foiution, 

I gradually dropped Pruifian alkali Into it, as long as any 

* On the habitudes of this fofltt in pofedain^fire, fee Efiay I# 

No. a*. 


precipitation 
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precipitation would enfue, The deep-blue precipitate, thus 
procured, weighed 6 1| grains, upon wafting and dryings 
but, when ftrongly ignited, there remained only 28 grains, 
which confifted of black oxyd of iron , obeying the magnet. 
From thefe mu ft be fubtradted the portion o£ iron retained 
by the fait employed; and hence, (from the refult of ano- 
ther eflay, made on purpofe with a portion of Pruffian alkali/ 
of the fame preparation) only 15 grains of that metal are 
left to be put in the account as a eonftltuent part of the 
foffil. 

*>) The amethyftine red colour of the rough cryftals, and 
the blueifh colour of the mill's fufed with foda, hut ftill more 
the vapours of oxygenated muriatic acid emitted during the 
folution, Ihewed that mangamfe , as well as iron, was pre- 
fent in this inftance* For this reafon, 1 ignited thofe 28 
grains of oxyded iron (i), adding 10 drachms of nitre; and 
when this laft had been for a while in red fufion, I poured 
it off from the iron that lay at the bottom of the crucible 
upon a marble flab. When fixed again, the nitre appear- 
ed of an emerald-green* Thrown into water, it foon 
diffolved, tinging the liquid of an amethyftine- red ; and, 
when this colour had vanifhed, mangamfe fell down in 
light-brown, ioofc flakes, weighing i~ grain. Hut, on be- 
ing farther tried, it was found to be ftill mixed with iron. 

f) I next began to examine the difTolvcd earths. — By the 
perfedt and ready fufion of hyalite alone, and without addi- 
tion, I was induced to fufpedt in it a confidcrable proportion 
of calcareous earth ; but neither oxalic acid alone, nor 
oxalat of pot-afli, produced any turbidnefs or precipitate. 
However, as the fequel has {hewn, lime was, never the left, 
prefent. This fa£t may ferve as a caution, that even the very 
beft reagents ought not to be always trufted to with unli- 
mited confidence. 

■ , I 


Carbonated 
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Carbonated pot-afli was now employed to precipitate the 
earth contained in the folution. It fell down, white, and 
of a loofe form ; and weighed 91 grains after walking and 
deficcation in a low heat* The fluid filtered off, together 
with the walkings, were entirely evaporated, and the re- 
maining dry faline mafs re~diffoIved with a little water* By 
this management i{- grain of a granular earth was Hill left, 
which I added to the preceding 91. 

/) Upon thefe 92 £ grains of earth I affufed one ounce 
and a half of di fill led vinegar, concentrated by freezing, 
leaving the whole Handing for 12 hours. A feeble, but 
lafting effervefcence took place. The acetic folution being 
decanted, another frefo ounce of acetic acid was aft u fed 
upon the fedimenfc; and, alter 12 hours, it was expofed to 
a moderate temperature. When, after 48 hours, the fubtle 
earth, which gave the folution opaline appearance, had 
fubfided, I collected it upon the filter - } waflied, dried, and ig- 
nited it. It weighed then 4i|- grains. At this time the acetic 
folution yielded a white precipitate, by uncombined as well 
as by neutralized oxalic acid. But, as from this aione no 
certain conclufion could be made as to the prefence of lime, 
I added to that fluid fucceifive portions of fulpburic acid, till 
the white granular precipitate ceafed to fall down. The 
mixture, a little evaporated and filtered, left fulphat ot lima 
behind, which, after ignition, weighed 38 grains* 

' b) The liquor, filtered off from this laft, was combined 
with cauftic ammoniac. Aluminous earth fell down, weigh- 
ing 2§ grains when ignited* The remainder of the folution 
afforded ftill fome felenite, on evaporation to drynefs ; 
which, ignited, left two grains, and was added to the pre- 
ceding 38 grains (g) t 

& e /) In 
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*) In order to decompofe the felemte, I boiled it during £ 
quarter of an hour with a folution of carbonated pot-afh, in 
fuch a proportion as made the alkali predominate* The 
earth left behind weighed 26| grains, after wafhing and 
torrefaffiion ; and proved, upon trial, to be a highly pure 
carbonafc of lime. Therefore, fmee nine parts of crude 
calcareous earth afford by ignition five parts of burnt or 
quick-lime* the above-mentioned 26| grains are eqypl to 14! 
grains of calcareous earthy freed from water and carbonic 
acid, 

Thofe 4 1 1 grains of earth (y), together with the 2| 
grains (£), which I took for alumine^ were combined with 
three drachms of concentrated fulphuric acid, and then di- 
luted with feme water. The mixture exhibited a pleafing 
rofe-rolour^ but which, on infpiflating the fluid almoff to 
drynefs, pafibd into a light blue : {hewing thus the prefence 
of a fmall trace of mangamje . On being re-diflblved in 
water, it yet depofited fome fdiceon ts earthy weighing 3| 
grains, after ignition. By fubtraftmg thefe from the fore- 
going 44 grains, that were held in folution by the fulphuric 
acid here employed, .the quantity of aluminous earth found 
in the feffil is reduced to 40^ grains* 

f /) To be affured that this ingredient is pure alumine, un- 
accompanied by magnefia, 1 heated the folution to the de- 
gree of boiling, and gradually fatu rated it with elutriated 
chalk, until it offer vefeed no more; and no acid could be ob- 
served to predominate* After gentle boiling for half an 
hour, I filtered the fluid, reduced its quantity by evapora- 
tion, and feparated the felervite which yet appeared. How- 
ever, no fign of fulphated magnefia could be perceived in 
the folution, either by the tafte or by re-agents. 


Thus 





id^ 
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C I IEM 1 C A L EXAMINATION 


OF 


CHRYSOPR ASE , 


And its concomitant Grce?i Earth *• 

(JflRTSOPRJSE is a natural produ£t, hitherto exclu- 
fivel} r of Silefta, chiefly found near the village KoJemutZj m 
the Principality of Munjlerberg ; where it occurs in the 
clefts and disjunctions of a foft Terpentine rock, together 
with quarz, hornftone, chalcedony, opal, afbefl:, talc, 

(magnefta) and various other fpectes of earths f* 

% 

Authors are not agreed in ftating the conflituent parts of 
chryfoprafc. Their opinions chiefly differ with refpedt to 
the principle that produces the green colour of this ftone .■ 
fome aferibing it to iron, others to cobalt, and fame again 
to copper* 


<5) Some felefted, pure pieces of chryfoprafc were heated 


* See Beoh* u. Etitd. a, d t Naturkunde. % B. % St* Berlin, 17SS, 
P- 17* 

+ A more circnmftential account of the natural hiftory and bed 
of chryfoprafe, and the ftones that accompany it, is given in 
Lehmann's Pbyjiscb-chemifiben Sc hr If ten — and Gerhard's Beytragen 
aur Chemic, and Gescbhftte des Mine ralretchs \ as alfo in his 


FIRST SECTION . 


Anahfis of Chryfoprafe, 


to rednefs, and quenched in water* Their colour was 



Gr undrip des Mineralsyjlcms. 



hereby 
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hereby changed to a blueifh-grev ; and, by a fecond torre- 
fadtion and quenching, into a blueiih- white* The ftone 
loft 1 1 per cent , by the ignition, and became fo Toft, that it 
admitted of being eafily ground to a very fubtle powder. 

Three hundred grains of this powder, mixed with twice 
their weight of dry carbonated foda, were fubje£ted to a 
low red^heat for fame hours, in a vefTel made of porcelain- 
clay, The mafs was then powdered while yet warm, and 
digefted with water. The folution acquired a dirty brownlfh 
colour, and left, upon filtration, a grey-yellow refid ue of 
44 grains when edulcorated and dried. It pafted colourlefs 
through the filter, and by faturation with muriatic acid, it 
yielded a copious precipitate \ which, collected, wafhed, 
dried, and ignited, confuted of 2681 grains of fdlcems earth* 

b) Upon the 44 grains of refrdue, that were feparated on 
diftblving the ignited mafs in water {#), introduced into a 
retort, I poured eight times their weight of nitro-puriaric 
acid, and digefted them together. This done, X abftraclcd 
the greateft part of the acid, and what had diftilled over I 
returned upon the contents of the retort ; digefted it once 
more, and then filtered the whole. There remained on the 
paper a white, loofe ft lie ecus earthy weighing 2o| grains 
upon ignition* 

c) To the filtered folution I added cauftic ammoniac in 
excefs. Its colour, which before was of a dilute green, 
turned blueifh 5 and a little browmfh matter fell down in the 
form of flime. Upon this precipitate nitric acid was af* 
fufed in a final 1 retort, and again diftilled off from it. This 
affuffion and abftradHon were repeated twice more 5 and, at 
la ft, the retort was ftrongly heated to rednefs upon char- 
coal, The reftdue I then diftblved in weakened nitric 
acid. A brown cxyd cf iron remained, amounting to | 

N 3 grain, 


i 
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grain, which, diffolved in muriatic acid, afforded, with 
PrtdBan alkali, a deep blue ; and, with tincture of galls, an 
ink-black precipitate. Whence this portion of iron, as it 
is fo fmall, can have no ill a re in producing the green colour 
of chryfbprafe. 

From the nitric fdution, cleared from iron, carbonated 
ammoniac precipitated § grain of loofe aluminous earthy 
weighed in the dry flare; but for which, in the ignited 
jiate, only | grain can be reckoned. 

i i - 

No trace appeared of magkefian earth , 

\ * 

d) The folution, fuper-fatuated with eauliic ammoniac(t), 

was tried for lime; and with this view combined with car- 
bonated foda. The precipitate produced was carbonat of 
lithe: Upon deflccation, it weighed 4! grains, which de- 

note grains of calcareous earthy in the ignited fiacc, 

e) The fluid, from which this lime had been feparated, 
ft ill p refer ved Its'bluelfh colour (4), and yielded no precipi- 
tate, either with acids or with alkalis. For this reafon, it 
was difHlleu to drynefs. There remained in the retort a 
yellowilh faline niafs, which again made a green foliation 
with water. When this folution had been combined with 
mild pot-afh, it depofited only a flight portion of a white- 
greenifh earth ; the remainder would not precipitate, not- 
withftanding all .my endeavours: therefore, I dropped into 
the mixture as much nitric acid as was neceffitry to re-diA 
folve the precipitate, and treated it with pruftiat of pot- 
afh, until the whole was feparated. The collected, walked, 
and dried precipitate had a fca-green colour, and weighed 
17 grains. 

f) In this precipitate, therefore, that conftituent part of 
chryfoprafe was contained, on which its green colour de- 
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pends* — What then Is this conftituent part? Certainly not 
tron\ for this , by its nature, will never diffoivc in caufiic 
ammoniac, nor ever produce with it a blue colour* Bcfides, 
it would have been precipitated of a deep blue, by the Pruf- 
fian alkali, with which It was tried (r); and, laftly, the 
oxyd of iron, of which there exlfis only a very flight per- 
tion in the chryfoprafe, had already before been iepa rated {<r}. 
Neither can It be fa id, that copper forms any part of that 
precipitate* This metal does indeed di Solve of a blue co- 
lour, in ammoniac, as does the above-mentioned precipi- 
tate; but as this property does not exclusively belong to 
copper alone, no decillve conciunon can be deduced merely 
from this circnniftance. Moreover, the bright aqua-marine 
colour of this precipitate, produced by means of pru ffiated 
pot-afh, has abfolutdy nothing in common with, the red- 
brown colour, with which copper always prefects idelf, 
when thrown down from any folveut by that precipitant, 

■ . 1 v) 

But the moft convincing proof of the total abfencc of 
copper in this infiance was afforded by the following ex- 
periment : I expofecl the 1 7 grains of the greemfii precipi- 
tate (e) to red- he at, in a crucible, and fubjected the black- 
brown refidue, which weighed feven grains, to vigorous 
digeftiou in nitric acid. By this treatment, a flight quan- 
tity of iron, originating from the Pmfiian alkali employed 
for the precipitation, was depofited ; and all the remainder 
afforded a green folution with nitric add. This I 
buted into two phials; putting into the one a piece of po- 
liced iron, and into the other a ftick of zinc* But in nei- 
ther of them, both iij the cold or heated, could the leaff indi- 
cation of copper be obferved. 

r ' t ft 1 , . 1 r , 

. • V f • 

g) After I was thus fully certain that no copper was 
p refen t, I could not account for this conftituent part of 
chryfoprafe, other wife than by taking it for axyded nickel 

E £ 4 This 
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This conclufion was corroborated by all the phenomena 
above-mentioned, which wholly refembled thofe ol other 
experiments which I made, by way of trial, with anoxyd, 
prepared from the utmoft pure regulme nickel. 

Being accuftomed to repeat thofe experiments, which lead 
to new difeoveries, in order to fecure myfelf, by the agree- 
ment of the refults, againrt accidental miftakes, I fubjeeied 
another quantity of chryfoprafe to analyfis. 

The blue folution of exyd of nickel in ammoniac, which 
I then obtained, I dtftilled to drynefs from a retort; after 
which, I roafted the refidue with wax, in a gentle heat, 
and tried to reduce it to the reguline ftate upon charcoal, by 
means of borax and fufible phofphoric fait. The reduction 
fuce ceded with either flux ; but it required to be ftrongly 
affifted by the blow-pipe. While reducing with borax, the 
metal would not eafily ran into z button ; but, with the 
phofphoric fait, it proved fomewhat more fufible, and 
yielded a white-grey bead, that exhibited a Alining polyhe- 
dral furface, and a finely grained fracture. 

Thefe metallic buttons were too few to admit of a farther 
examination. For this reafon, I endeavoured to procure 
more of them, which I effected by decompofing the green 
earth of chryfoprafe, deferibed in the following fc£fcion y 
and the third fedfion will fliew, that thofe feven grains of 
the precipitate obtained by Pruffian alkali, and ignited ( f ), 
denote 2£ grains of metallic nickel ; or three grains of pure 
cxyd of nickel , when heated to rednefs. 

Whence the conftituent parts, produced from the 300 
grains of chryfoprafe decompofed, are : 

Si lex 


/ 


and its concomitant green Earth, 


4 2 S 


Si lex , * 

Alumlne 

Lime 

Oxyd of iron * 
Oxyd of nickel 


a) 

b) 

o 

d) 

<) 


268t^ 

201 ) . 


288,50 grs* 


0,25 

2,50 

0,25 

3 


Lofs, which the chryfoprafe fufFers by 
ignition, and chiefly confiHs of par- 
ticles of water . * * , * . a) 5,50 


300 

With this proportion of the confHtuent parts of chryfo- 
prafe, the refults of federal of my experiments agree pretty 
well. Yet I readily admit, that, on repeating fuch expert 
merits, feme fmall differences may take place, efpecially in 
the portions of iron and nickel, fince the green colour of 
this fofiil fo often varies, Li like manner, I have fometimes 
difeovered more fenfible indications of magnefian earth, 
though never amounting to more than f per cent, 

SECOND SECTION 
Analyjts of the Green Earth of Chryfoprafe, 

a) Among the varieties of the glittering, fattifh, green 
earth, that fometimes accompanies chryfoprafe, I fele&ed 
that for the prefent enquiry, which by its uniform apple- 
green colour is diftinguiihed from the others, as the moft 
pure and lcafl contaminated with heterogeneous matters* 
Upon three hundred grains of this, put in a retort, I poured 
four times their weight of an aqua regia ^ compoled of three 
parts of muriatic, and one of nitric acid, and at firft di~ 

gelled 
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gefted them for a while. The action of the acid upon the 
earth was attended with an extrication of yellow ifh va- 
pours. That portion of the acid which pafl'ed over was 
poured back into the retort, with the addition of one part 
of frefh nitric acid; and, after a fccond digeftion, diftillcd 
off to moderate drynefs. The remaining mafs, whofe green 
colour was now changed into a yellow, was again digefted 
with the acid that had been abftraclcd, and next feparated. 
by filtering from the indifTolvable refidue. 

b) This refidue, which refilled the attack of the digefling 
acid, confifted of a very tender, loofe, dazzling-white, and 
glittering fillccous earthy that weighed 105 grains after de- 
ficcation in a red-heat. I mingled and ignited it with 210 
grains of carbonated pot -afh ; upon which I triturated the 
mafs with water, fuper-faturated it with nitric acid,digefte^ 
and filtered it. In the fluid that paffed through the paper 
nothing could be found, except one grain of filcx. 

c) The folution, feparated from the filcx ( a ), had a green 
colour. It was combined with carbonat of pot-afh, and 
the precipitate produced was edulcorated and dried in the 
air. This precipitate had a pale green colour, like the 
crude earth, and weighed 280 grains. By way of previous 
examination, I diffolved one fifth part of it in muriatic acid, 
and tried the folution, which again exhibited its original 
green colour, in the following manner : 

*) Armnoniac threw down a white green precipitate, 
which, on adding more ammoniac, in part re-difiolved, 
and produced a blue tin&ure. 

0 ) By means of prujfiated pot-ajh , a copious fea- 
green precipitate, intlining to blue, fell down, 

" . * * . 1 


7) Tinfiurr 
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Tincture of nut-galls produced a faint ink-colour. 

With alkaline fulphuret there arofe a black ifh 
precipitate, 

*) In the remainder of that fifth part of the muriatic 
foJudon I immerfed a poltjhed Irony which became tar- 
nifhedj of a grey colour * but no fign of copper* either 
in a cold or a warm temperature, appeared. 

d) The other four- fifth parts of the green precipitate (^)* 
which now contained one half ounce of rough earth of 
chryfoprafe, cleared from filex, were diffolved in nitric acid* 
and treated with an over-proportion of carbonated ammo- 
niac, ihaking it feveral times. The fupernatant blue folu- 
tion was decanted on the next day from the refid ue , and to 
this laft fre{h portions of ammoniac were repeatedly added* 
till it ceafed to afford a blue tincture* that could beobferved. 

The refidue* left after the extraction b j ammoniac* 
was a loofe white-grey earth, weighing 85 grains when 
dried in the air. It was diffolved by digeftion in nitro- 
muriatic acid* and treated with cauftrc ammoniac, until no- 
thing more fell down. The light-brown precipitate then 
obtained was heated to rednefs ; after which it weighed 2 b 
grains. Nitric add was next affufed upon it in a retort* and 
again abffraded by di {filiation ; and this abftradion and 
digeftion were repeated twice more, I then urged the fire 
of the coals fo as to redden the retort, powdered the cal- 
cined refidue* diffolved it in dilute nitric add, and threw it 
upon the filter. There remained a red oxyd of irony which, 
dried and deflagrated with wax, was attracted by the mag- 
net* and weighed eleven grains. 


/) The 


I 
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f) The 15 grains which yet remained in the foliation 
after the reparation of thefe 11 grains of iron (r), were pre- 
cipitated by mild foda, deficcated in the air, and extracted 
in the cold by diftilled vinegar* This attacked it with 
effervefcerice ; but, when again filtered off, and treated with 
carbonated foda, it depofited, without any effervefcencc, a 
loofe earth, which after ignition weighed three grains; and, 
being tried with fulphuric acid, proved to be mugnefia* The 
remaining earth, now reduced to 12 grains, when calculated 

the ignited ftate, was alumine* 

» 1 — 

g) There dill remained that fluid (e), from which the iron, 
and the magndian and aluminous earths were precipitated 
by cauftic ammoniac* It was warmed, and combined with 
caibonat of foda, which precipitated i| grain of crude cal- 
careous earthy for which, to avoid fmall fra£tional parts, I 
put one grain of burnt lime in the account, 

h ) I now return to the blue extraction, prepared with 
carbonated ammoniac ( d }. I diftilled it, together with the 
water employed for lixiviating the refidue, from a retort, 
3] moft to drynefs* The refidue I foftened with water, and 
found, that, upon filtration, it left feven grains of a pulveru- 
lent ifabel la-coloured earth; which, by ignition, lofl one 
half of its weight, yet continued unchanged in colour* — 
Vf hen previouOy difiblved in nitric acid, it was thrown 
down of a white-yellow by alkalis, of a pale olive by 
prufHatcd pot-alh, and of a light-brown by arfenical alka- 
line fulphuret ; but by the tindure of galls it would not at 
all precipitate* On this account l confidered it as an im- 
pure oxyd of nickeh 

i) As no ammoniac any longer predominated ii 1 the 
fluid which had been filtered off from the i fab clla-co loured 
earth (h) 7 it had again a bright grafs-green colour* I now 

endeavoured 
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endeavoured to feparate the fubftanee which It held In fo- 
lution, by adding alkaline falts. — Yet I could not com- 
pletely fucceed ; and, not withft a riding that I watched the 
moft exact point of faturation, this middle (or earthy) fa- 
line liquor It ill retained part of that fubftanee 111 a diflolved 
ftate. The greateft portion of the precipitate I firft 
obtained by means of mild ammoniac, and when this 
had been feparated, mild pot-afh threw down another por- 
tion. The precipitate, collected, wafhed, and dried in 
the air, had a pale, wh it Lfh- green colour, and weighed 50 
grains, 

k) Thirty grains of this precipitate were ignited for £ an 
hour ; whereby Its whitifh green was altered to a grey- 
green : and it loft half of its weight, Thofe 50 grains, 
therefore, mull be eft i mated at 25 grains of ignited oxyd of 
nickel* In this inftance I did not perceive that fort of ex- 
crefcence which ufually takes place when oxyds of nickel, 
procured from ores of that metal, are expofed to fire ; per- 
haps, became no portion of arfenic, by the efcape of which 
thofe delicate ramifications arc probably produced, was 
here prefent, 

/ ) Since neither acids nor alkalis would precipitate any 
thing from the remainder of the fluid above mentioned (i) t 
it now only remained to apply prufHat of pot-afh. This 
ftili precipitated a confiderable quantity of a pale fea-green 
earth; which, upon walking and ignition, became granu- 
lar, affirmed a brown colour, and weighed 2 r grains. 
This quantity, calculated after the manner to be explained 
in the third fc£tion 3 indicates 9 grains of ignited, pure oxyd 
of nickel, 

\ 

Therefore, the conftituent parts contained in half an 
mnee of that variety of the green-earth of chryfoprafe^ which 

had 




43 3 XJLpIV, Examination of Chnjfoprafc^ 

had been employed for this invelHgation, are the follow- 
ing : 


SiUx (fmee 105 grains wcre"| 



* 

obtained from 300 > 

b) 

* 

• 84 gra 

grains of that earth )J 




Alumim , 

f) 

. 

. 12 

Magmfia ....... 

f) 

- . 

* 3 

Ittfjtc * ■ 

g) 

* . 

I 

Oxyd of iron 

e ) 

. 

. II 

Oxyd of nickel 

b) 

m 


... * * 

C 

2 5 Y 

37 > 5 o 


/) 9 

Lofs, very nearly approaching thatl 
which the rough earth of chryfo- > > 

prafe fuffers by red^heat J 
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148,50 

9 r ;S° 


240 


Clofer Examination of the For lion of Nickel con- 
tained in Clirvjopraje^ and its concomitant 
Green-earth . 


In order to examine more accurately the whitifli-green 
metallic oxyd that enters into chryfoprafe, as well as its 
concomitant green, earth, I procured another quantity of 
it, by repeated dceompofitions of thofe two fub fiances, per* 
formed in the manner before defer ibed. This I fubje&ed 
to the following experiments* 

f F) Treated with ammoniac^ it foon diflbtved, and yielded 
a pure blue tincture, though lefs faturated than that which is 

* af- 


/ 
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-VfTorded by the folution of copper in ammoniac, made with 
the fame proportion of thefe refpedfive ingredients. If nitric 
acid be affufed in a quantity a little beyond what is neceflary 
m fiturate the ammoniac, the folution appears of a light 
grafs green. 

b) It entirely' dfflblved, and with eflfcrvefcence, in ful - 
phurk acid. It I ike wife gave with this a green folution; 
from which 

a) Carbonated pot-aflj precipitated that oxyd of a 
whirifh-green. 


P ruffian alkali of the fame, but feme what darker 
colour. 

y) Ti nature of galls produced no change nor turbid- 
nefs in the folution, 

£) Arfenlaied alkaline fulphurct threw down a great 
quantity of a black-brown precipitate 5 but of which 

f) Neither on poll fed iron , nor on zinc^ any thing 
of a metallic nature would depofit ; the folution pro- 
ducing only fome weak, grey fpots on thefe metals, 

f) By expofure to open air, this folution Clot into 
clear, emerald-green, rhomboidal cryftals of fulp bated 
nickel^ which, by roafting, crumbled into a white- 
green! {h powder, 

c) The green oxyd of nickel, tried upon charcoal, 
with a blow pipe, ihewed the following appearances ; — 

a) Ignited by itfelf, it became violet ; but fliewed 
no difpofition to fufc« 

With 
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0 ) With boraxj affifted by a continued ft ream of 


duced to a white-grey metallic mail ; but which would 
not run into one fmglc button* 


Into one bead. The glafs globule exhibited, during 
’’ the aftion of heat, a garnet-red, but, after refrige- 


d) I now attempted its reduction in the crucible. With 
this defign, I introduced the 15 grains of metallic oxyd, 
remaining after ignition from thofe 30 grains mentioned 
(2 Se£L £), into a crucible, previoufly mixed with the fame 


cooling, the in fide of the crucible was found lined 
with a thin glazing, on fome places of the upper part, of a 
green, but on the lotver one, of a bright hyacinthine co- 
lour, The mafs itfelf fufed well $ and, on breaking 
the veffclj there was found, under the colourlefs faline 
sover, a tranfparent light-brown glafs, and, between this. 


bad not run into a compact mafs, but was only con- 
glutinated, confifting of feparate, fmall, loofely -coherent 
globules. 

This metal had a perfect metallic luftre, and a grey 
colour, verging to the red When freed by elutriation 
from the adhering fcoria, it weighed 9! grains. But as 
here and there fome minute grains were fticking to the 
fragments of the crucible, not cafily feparable, 1 may pro- 


air from the blow-pipe, it fufed, and was partially re- 


7} Phslphated alkali like wife reduced it to the regu- 
line ftate, at the fame time that it more readily united 


ration, a hyacinthine colour. 


quantity of refin, and three times that of calcined borax, and 
covered the whole with common fait* The veffel was 
then conveyed to the melting-furnace, and the fire managed 
in about the fame manner as on allaying copper. After 


a metallic button. This, however, being refractory, 



periy 
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perly eftimate them at 
the metallic nickel is determined at 10 grains, 

a) The magnet has attracted thefe metallic grains 
with fuch rapidity, that, on its approach, the whole 
quantity adhered to it in an inftant \ and not one fm- 
gle globule remained behind, 

0 ) One grain of them by weight afforded, with 
fulphuric acidy aflifted by heat, a grafs-green folution ; 
from which 



Ammoniac again precipitated the metallic part, of 
a bright whitifti-green \ but, on being affufed in greater 
quantity* it foon re-diffolved it clearly, and of a fky- 
blue colour* 

Five grains of this reduced nickel, d I Solved in 
nitric acidy and thrown down by Prufftan alkali y then 
fcdulcorated and dried, gave a fea-green precipitate ; 
which, expofed to red-heat, left 1 5 grains of a granu- 
lar refidue, wholly attraftible by the magnet, 

e) Thofe metallic grains urged by the flame upon 
charcoal, before the blow-pipe, exhibited no difpofition 
to melt, or fufe, but turned to a greenifh oxyd, 

£ ) When fufed with horax y they likewife would not 
readily enter into fufion. The glafs of borax turned 
afh-grey and opake ; and the metal remained in it im 
a divided ft ate. 

w) But with fufible phofphcric fait they melted pretty 
foon into one Angle bead, of a polyhedral furface. 
The glafs globule, which, during the action of heat, 
F f was 
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was of a deep garnet-red, became tranfparent after 
cooling, and afl timed a fine hyacinth colour. 

£)Notwithftanding that all thcfe fa£ts, taken together, fuf- 
ficiently demon ft rate that the conftituent part of chryfo- 
prafe, from which its peculiar green colour arifes, is a 
true oxyd of nickel ; yet I have, for the fake of fiiperabtmdant 
evidence, made other experiments with an oxyd of nickel, 
which I prepared by the following method. 

A portion of ore of nickel, from the pit E'onig Davif on 
the Saubergy at Annaberg y was eoarfely pounded, the pureft 
pieces fefofted, converted into a grofs powder, and roafted 
m fhallow pots, as Jong as any arfenical vapour exhaled , 1 
The powdered ore acquired, by this, a dirty green colour, 
and vegetated, in part, into ramified figures. This oxyd of 
nickel I reduced with black flux, and obtained a yellowifh- 
>vhice, brittle, metallic button, of eafy fufion, This, being 
once more calcined, was digefted in a retort, with an equal 
quantity of iirong folphuric aGid j after which the acid was 
again diftilled over to drynefs, and the refid ue re-difiolved 
in water, and filtered. At the beginning, the folution de- 
p oil ted fmall cryftals of arfenic ; and when thefe had been 
removed, the fuiphated nickel {hot into beautiful, deep- 
green, rhotnboidal cryftais. This vitriol of nickel I again 
difi'olved in water, and precipitated is by means of carbonated 
pot-afh* Upon the oxyd of nickel thus obtained, when 
waflicd, dried, and pulverized, ammoniac was afFufed. 
This iaft ioon extracted a fine blue tincture, which, fil- 
tered oft from the refidue, was fatu rated with nitric acid * 
and, by means of mild pot-afli, all the wbitifli-grcm earth 
which It would yield was precipitated from it* 

With this oxyd of nickel, extracted in this way from its 
ore, I have inftituted various experiments, for the fake of 

trial ; 
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trial ; which^ to avoid prolixity, I {hall not particu- 
larly enumerate* I will* therefore, only liate, that this 
oxyd, as to the eflendal phenomena, has perfectly agreed 
with that extracted from chryfoprafep 

f) Thofe who defire information refpe£Hng the habi- 
tudes of nickel in general, I refer to the valuable treaiifc of 
Bergmann * on that metal ; where he relates his experiments, 
made with unwearied patience, for the purpofe of extract- 
ing the regulus of nickel, in a ftate of purity, from its ores, 
in which it is conftantly accompanied by foreign metallic 
fubffances, The difficulties which take place in thofe pre- 
cedes, I have found confirmed by my own experiments : 
but I think the bell method of obtaining the reguline part 
of nickel is that defcribed above ^ namely, by means of 
ammoniac : yet the product: becomes fomewhat expensive, 

lit the chryfoprafe, on the contrary, the oxyd of nickel is 
not mixed with other metallic matters, a very flight portion of 
iron excepted ; and fince the proeefs which I have there given 
like wife ferves to feparate this i neon fid erable ferruginous 
ingredient, we may fafely confider the metallic nickel , pro- 
duced from chryfoprafe, or its accompanying green earth, 
to exift in the ftate of the utmofl pojjible purity* 

To this affiertion, however, it may, perhaps, be ob- 
jected, that the nickel obtained in that way ftill obeys the 
magnet, and, therefore, yet contains feme iron. But has it 
as yet been unqueftionably proved, that iron alone is fub- 
jedfed to the law of magnetic attra£lion ? — Have the argu- 
ments which various philofophcrs have brought forward 


* Tcr 6 . Bergmann Gpufc, Phys, et Chim. vol* U. page 331. 
Dt Niecoli. 

f f 2 aguiijit 
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againfl: this fuppofition, been completely refuted ? — When 
the chemift no longer finds any trace of iron in pure co- 
balt, or in pure nickel* and, neverthelefs, obferves the mag- 
net to ad upon it- — can his doubt, whether the attractive 
force of the magnet be confined only to iron, as has been 
hitherto believed, be fairly rejeCted without any farther in- 
veitigation ? 

h) I mu ft yet mention feme experiments relative to vitrify 
cation^ for which I have ufed the rough chryfoprafe, as 
well as the oxyd of nickel extracted from it, in combination 
with various other vitrifying media. 

Rough chryfoprafe , finely powdered and 
elutriated, , • , . • 1 part, 

Carbonated pot-ajh y 2 parts, 

mixed and fufed in a crucible, afforded a violet-blue glafs, 
which deliquefeed in the air to a brownifh fluid. 


j3) Rough chryfoprafe . . . 5 parts. 

Carbonated pot-ajh . . . 4 parts, 

gave, after a fufion continued for two hours, a beautiful 
hard glafs, of a violet-blue. 


yielded a tounnaline-brown glafs, trail fiucid only in thin 
fpi inters. Its furface had feme delicate veins of reticu- 
lar delineations ; produced by extremely finall grains of 
reduced nickel, lying clofe to each other in a linear 
range. 

This redu£tion, which takes place without the addition of 
any combuftible matter, is remarkable. Lehmann has before 
1 men- 
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mentioned a bead of reduced nickel, obtained from chryfo- 
prafe by reducing fluxes $ but he miftook its nature, crro- 
neoufty confidering it as iron, 

£) Rough chryfoprafe , and 

Calcined borax , in equal quantities, 

gave a brown tranfparent glafs, refembling rock-cryftal of 
that colour, ( Rauch-topas }. 


i ) Prepared Jiliceous earth , 
Carbonated pof^ajh * 

Oxyd of nickel^ from chryfoprafe 

yielded a clear, violet-blue glafs, 

f) Prepared Jiliceous earth . . 

Carbonated pot~ajh 
Oxyd of nickel^ from the ore of' 
that metal of Annaherg , ob- 
tained by the procefs men- 
tioned at (e) 


By this experiment I obtained a glafs of a violet-blue 
colour, perfe&ly refembling the laft. 


*) Prepared file ecus earthy 
Burnt borax ; of each 


Oxyd of nickel from chryfoprafe 
produced a clear, light-brown glafs, 

6) Prepared Jiliceous earth 
Vitrified phofphork acid , pre- 
pared from bones, 

Oxyd of nickel from chryfoprafe 

* f 3 



80 grains, 
60 


. 60 grains of each 


60 grains of each 
3 grains, 

have 
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have afforded a honey- yellow glafs ; but which did not be- 
come entirely clear, 

\ s' 

i) Of the various inferences that may be drawn from the 
preceding facls, I will fclect only a few. 

Lehmann y to my knowledge, was the fir ft, who obferved 
that chryfoprafe affords a blue glafs by fufion with carbonat 
of pot-afh, This obfervation is confirmed by the experi- 
ments of Aehard , made on the fubjeci: of the fufibility of 
various fubftances, The foregoing experiment (e) fhews, 
that this blue colour folely depends on the portion of nickel 
contained in chryfoprafe; and it is proved, by the experi- 
ment (£), that the oxyd of nickel, if freed, as much as is 
practicable, from extraneous admixtures, poffefles the pro- 
perty of tinging glafs-fr its, mixed with mild pot*afli, of a 
blue colour, on their vitrification. But what can be the 
rcafon, that this blue colour is not produced by means of 
mild foda employed in the fame manner ?■ 1 o what caufe 

is that difference to be afci ibeu ? 

The fame experiments alfo prove that Le Sage * was in 
the wrong, when he afferted that the metallic ingredient in 
chryfoprafe is cobalt. Be Tides cobalt, we now know 
feveral metallic fubftances capable of producing a blue glafs, 
under certain conditions, with which the chernift fhould 
be thoroughly acquainted, before he infers from this the na- 
ture of any metallic fubftance. Thus, cobalt covers all 
fluxes, ( Ci amcls, glafs-paftes) blue; while oxyd of wolfram 
(tungflen) imparts a blue colour to fuch frits only as arc 
mixed with phofphoric falts, leaving, on the contrary, thole 


* See Andfjfe Chimique et Concordance ties Trots Rtgnes t par Mr, 
Sage, turn. Ih Paris, 1 7 page 73. 


co- 


colon rlefs that are combined with borax* In like manner* 
the oxyd of nickel tinges blue the frits prepared with carbo-* 
nat of pot-afh \ but brown, thofe into which carbonat of fo- 
da, or borax* enters ; and, laftly, it produces a honey-yellow 
in fuch as are mixed with a neutral phofphat. 


Since, therefore, chryfoprafe does not afford a blue* but 
a brown glafs, when melted with borax j this fa£t, together 
with the knowledge that no trace of any green fympathetic 
ink is difcovercd in its muriatic folution, is alone a fufficient 
evidence of the abfence of any portion of cobalt from that 
foflih Le Sage tells us* indeed, he has produced a blue glafs 
from chryfoprafe and borax j but again this aHertion of his 
does not correfpond with experience. 


iCv' 

k .v • ^ 
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XLV* 

CHEMICAL EXAMINATION 

O.F THE 

NOBLE OPAL, 

From Cscherwenitza , in Upper-Hunger^. 


IF the Noble Opal 7 effulgent with variegated colours ( chat - 
cyant) be contrafted with the coiourlefs rock-cryjial and the 
dull, dark coloured flinty it would hardly bcpoflible, were 
it not for the conviction afforded by chemical experience, 
to be perfuaded that the chief conftituent part of thofe three 
fpecies of {tones, fo difiimilar in their external appearance, 
is the fame Ample, pure, filiceous earth, or, nt lead:, only in 
exceedingly final 1 proportions, mingled with foreign ingre- 
dients y and that it is only the difference in rhe ft ate of ag- 
gregation which modifies the one to opal^ the other to 
rock-cryftal, and thc^third to flint. 

But that the mile opal* really belongs to the pureft forts 
of filex, is demonftrated by the following analyfis* 


* Efnsr has publifhed in his Minerahgy t voL IT* page 402 ferj, 
an ample defcription of this beautiful done ; taken principally 
from the valuable opals in the Imperial Cabinet at Vienna, fo 
diflingui filed by their beauty and magnitude ; and, be tides, from 
thofe in the collection of opals of Abbe Neumann r Director of the 
Imperial Cabinet of Medals, which, perhaps, is the inofr complete 
in its kind. Of the accurate agreement of thofe defcription s 
w ith the originals, I had the pJeafpie of convincing niyfelf by my 
own mfpettion, at Vienna, 


A 


Of the Noble Opal j from CscherwenUza, 441 


A. 

A piece of rough* or un wrought noble opal* weighing 
7&§ grains, was expo fed to fire* i:i a well-covered porcelain- 
yeflel. It crackkc at ue very firft degree of heating* 
When the r . eaufed by this had ceafed, it was kept in 
ignition or half an hour longer* After cooling, it was 
fount bur it into fmall fkty fplinters, of a pure milk- 
whue, and a furface partly glittering, partly of an enamel- 
Juftre. The yellow ilh ferruginous covering, which is 
perceivable even in the rough ftone, and penetrates its 
extremely minutes figures, was changed, by the ignition, to 
a high r yellow~rcd y and, m part, iridefeeni^ or exhibiting 
changes of rainbow colours. It experienced a lofs of 
Weight of 7 1 grains, or about 10 per cent. 

B. 

#) Hundred grains of rough, noble opal, finely-pul- 
verized in the flint mortar with water, were mixed, after 
exficcation, with 200 grains of dry carbonated foda, and 
fubje£Ied to moderate red-heat for two hours, in a filver- 
crucible. 

The mafs, which but loofely coalefced, was then tri- 
turated, foftened with water, fuper-iaturafed with muriatic 
acid, and briikly digefred. The fluid formed a gelatinous 
coagulum as it cooled. When diluted with more water, 
and again digefted, it was filtered, and the filiceous earth 
remaining on the paper thoroughly lixiviated, and ignited, 
after previous drying. It then weighed 90 grains. 

r) The muriatic liquor was reduced to a final 1 bulk by 
evaporation, and treated with cauftic ammoniac, added in 

ex- 
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excefs. But only a very fmall quantity of brownifli floc^ 
culi feparated, confifting merely of iron, and amounting to 

of a grain, when eollcdfed and ignited* 

But, fince the very pure white colour of the ignited opal 
evidently proved, that this flight portion of iron does not 
eflentiaily belong to its mixture; and tince, betides, not the 
leaft perceptible trace of alumine appeared, I can only 
reckon as real conftituent parts, in the opal here examined* 
the following : 


SHex * . 

Water . , 


* 9 $ 


10 


10 Q 


XLVL 


v 


l 443 ] 

XLVI. 

CHEMICAL EXAMINATION' 

OF THE 

S A X ON jiY D 11 0 P HA NES* *. 


Among thofe varieties of opal, which are known by 
the names, hydrophanes^ changeable cpai 7 o cuius mundi , and 
poflefs the remarkable property of becoming tranfparent in 
water or other fluids, thofe from Saxony are, befules, par- 
ticularly diftinguifhed by the beautiful opalefcent play or 
change of colours, which they exhibit in that fituation, of 
which feme exhibit fenfible indications, even in their na- 
tural dry flate* 

Yet, although hydrophanes has been analyfed by various 
perfons, the proportions of its conftituent parts are ftated 
very differently. — From this disagreement, Wieg leb was 
induced to infiitute a new examination of this ftone, which 
made it appear, that the argillaceous ingredient, to which 
that peculiar pbyfical property of hydrophanes has been er- 
roneoufly attributed, is a much f mailer conftituent part than 
has been afferted by various authors. 

This invefHgatiort, made by Wiegleb , does not thoroughly 
agree with the refult of that which I performed with vari- 
ous hydrophanes, kindly given me by Baron Racknhz , of 
Drefden , and found at Selitz % near HuberUburg* 1 his 
learned connoiffeur and rcfpcdtable promoter of mmeralogi- 
cal fcience like wife confirms the crrcumftance related by 
ffliegieby that hydrophanes, while in , the mine, is foft; and, 

■ 1 ■ 7- ' 

* Cbemifibe Annalen t 1790, part I. page 6.1 . Qhemifchi Anri alette 

*789, part I, page 402, 

in 
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in this flate, fufceptible of receiving impreflions from hard 
bodies, 

a) One hundred grains of this Saxon hydrophones were 
coarfely divided or bruifed, and ignited upon red-hot coals, 
in a final 1 glafs retort. At the end of this procefs there ap- 
peared, in the receiver, ail empyreumatic water, covered 
with a thin greafy pellicle, The lofs of weigh t arifing from 
this was Si grains, 

h ) The ignited hydrop banes was then triturated to a fub- 
tie powder, mixed with twice its weight of carbonated foda, 
and kept in a moderate heat for two hours. When the 
iriafs had cooled, it was powdered, fuper-fatu rated, and 
digefted with dilute muriatic acid. This done, the muri- 
atic fluid filtered off from the jiliaous earth y that had much 
fwelied, together with the lixiviating water, was concen- 
trated by evaporation, and faturated with cauilic ammoniac } 
by which, however, only a final 1 precipitate was produced, 
con fi fling of pure alumlne , unmixed with iron, and weighing 
3 a grains after ignition. Nothing farther was found in the 
remaining liquor. 

Hundred parts of this hydrophanes^ from Saxony y there- 
fore contain; 

Sllex , • , , , , * 93,125 

Jlumine ■ 1,625 

Volatile inflammable parts , 

an d water . , , , , 5> 2 5° 

loo 

If this hydrophanes, after complete expulfion of its aque- 
ous moiflure, be flecped in melted wax or fpermaceti, in 
which flate of artificial preparation it is called pyrophanes * 
it acquires the property of being quite tranflucid, and of a 
brown yellow or grey colour, whon heated in a fpoon upon 
a charcoal fire* 
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CHEMICAL EXAMINATION 


OF THE 


WHITE AND GREEN OP At 


From Kofemiilz *. 

Among the different ftones that accompany the chry~ 
foprafe in its veins* on the mountainous diffrict of Kofemutz * 
there alfo occur various forts of opal, which ought to be 
ciaffed partly with the common (dull) opai y partly with the 
femi-opaL They are there found chiefly of four colour s* viz, 
green* reddifh* yellow* and milk-white * of which the three 
laft varieties belong to the common-opal^ and moftly lie on a 
grey and brownifh hornftone. 


The fubjeft of this enquiry was the milk-white ^ inclining 
i$ the bluet ftj and tranfparent variety of that anmnon-opal. 

a) Half an ounce of this foflfil* moft finely levigated* and 
intimately mingled with one ounce of deficcated foda* was 
moderately ignited for two hours. The mafs, obtained and 
ground to powder* was faturated to excefs with dilute muri- 
atic acidi then evaporated nearly to drynefs* again diluted 
with water* and finally thrown upon the filter The reftdue* 
lixiviated* dried* and ignited* gave 237 grains of JUiceous 
earth. 

h) The fluid* diminifhed by evaporation* and combined 
with cauftic ammoniac* afforded a flight quantity of a brow nifh 


* Mcobachtungen and Entdeckungett aus der Naturkunde* Berlin, 
17SS* voL II, page 45, 

precipitate. 
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precipitate. As the remaining liquor continued unaltered* 
on being combined with carbonat of foda* it fhcwed, by this* 


that it held no other fub fence in folutiom 

* 

c) When the precipitate, obtained by means of cauftic ) 
ammoniac, had been redifiblved in muriatic acid, and treated 
with pruihat of pot-aOi, it afforded fame Pruilian blue, of 
which the oxyd cfiron y that enters as a conftitucnt part into 
this opal, was, at mo ft, one- quarter of a grain. After its 
reparation, carbonat of foe! a {till precipitated half a grain of 
aluminous earthy which, upon ignition, could not be efti- 
mated at more than one-quarter of a grain. 

This common opal, therefore, chiefly confifts of mere fili^ 
ceous earth \ for one hulfoxmzv of it yielded ; 


The apple-green variety of thole opals from A oJftnutZ} 
which it will be more proper to rack under the femt-opaI y 


from one-half to one full inch thicknefs, thofe malles of 
earths and ftones, which lie promifeuoufly in irregular 
ft rata in the mountains which afford ch ry foprafe. The 


of the foregoing common white opal, only that it contains 
about one per cent, of dxyded nickel y from which, like wife* 


Sikx . 
jtlumhu , 

Oxy d of iron . 


. 237 grams* 


0,25 

0,25 


237,50 

Lofs . . 2,50 





penetrates like the chryioprafe, in clefts or veins, of 


its green colour, like that of chry foprafe, originates. 
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CHEMICAL EXAMINATION 

- ♦ f ?;! C * ‘ft ' v - » O 1 * 

OF THE 

FELLOW OPAL from Telkefomya. 

For the analvfis of this fpecies of opal, expreffed by the 
name pittb^opat^tslhbanyajhne^ I fcle£ted that clear green- 
ifh-yeildW variety, which in grots fpl inters lefembles the 
krigbUytlklti common amber (e led rum, fuccinum}, 

- A ■ , , * r ' 1 11 1 ) ^ 7' * * I , . J.J I , ‘E- 

a } Htmdred grains of it, broken into coarfe fragments, 
were fubjeded to red-heat for half an hour in a covered cru- 
cible. The ftone flew in pieces^ with a moderate decrepita- 
tion or crackling noife. It was ilightly tranfparent, after this 
ignition, but only on the edges ; its colour alfo changed in- 
to a pale brown-yellow, and the lofs of weight, which it 
fuftained, amounted to five grains. At the fame time it be- 
came very foft, and allowed of being eafily ground to a 
fubtJe ifabel la-yellow powder. 

A fir onger heat renders this opal grey ifh- white. .The 
flight portion, of iron which it contains, and from which it 
derived its colour, is reduced, in this procefs, to the regu- 
linc flate; and, by means of a good magnifying lens, ex- 
treme! y fine grains of iron, that have tranfud^d, may then 
be di (covered * # 

h) The above-mentioned 95 grains of ignited and pul- 
verized opal were mixed with 200 grains of e ill ore feed mild 



foda, 



Sec Eilky 1 . No. 66 , 
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I 

foda, or/uch as had loft its water of cryftallization in the air, 
and in that fituation expofed'to, and maintained in, a moderate 
red-heat during the fpace of one hour* The mixture came 
out of the fire quite white, and but loofeiy conglutinatcd* 
It was next foftened with watery fuperfatu rated with mu- 
riatic acid ; concentrated by evaporation to a jelly ; once 
more diluted with water; and, laftly, thrown upon the fil- 
ter. The Jiliceous earthy which, by this management, re- 
mained behind on the paper, weighed 93I grains, when ig- 
nited, 

t) I then treated the colour! efs muriatic fluid with cauftic 
ammoniac, added in an over proportion* But only a few 
brown flakes feparated, which, when collected and ignited, 
afforded one grain of oxyd of iron- The remainder of the 
fluid contained no other ingredient* 4 

Accordingly, hundred grains of this ytlhw opal % from TeU 
kebanya^ confifi: of : 

Silex 4 - * * 93,5*0 

Oxyd of iron * 1 

Water . . . . * 5 


99 * 5 ° 


xux 
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CHEMICAL EXAMINATION 




OF THE 

B R 0 IPX- RED SEMI- OPAL 

« 

From Tetkcbaliya. 

This foffil, which occurs but feldom in the Tclkebanya- 
mountains, and by fomc has been erroneoufly eonfidered as 
a red pitch-ftoaae, pofieftes a bro wn- red colour ; is maffive, and 
of moderate brilliance* Its fracture is Eat conchcidal, and 
its texture compact and imooth. It is opake, brittle, and 
burfts eafily, By red u Prion to a fine pulverulent ft ate, it 
acquires a fully fatu rated deep-red colour, fimilar to that of 
powdered re fin, called dragon Vblood* Its fpecific gravity 
I found to be 2,540* 

tf) When entire pieces of it were ftrongly ignited for 
half an hour, in a covered crucible, it neither flew in pieces, 
nor experienced any change of colour $ but it loft per 
cent* of weight. 

But when expofed to the more intenfe beat of the porce- 
lain furnace, the phenomena take place, which have been 
mentioned in EflTay L No* 65. For, if ignited in the char- 
coal crucible y a great number of grains of iron tranfude, and 
the fracture of the ftone becomes grey, dull, earthy, very 
rough and porous, like fpunge. If ignited in the clay-cruci- 
ble , its whole fur face is covered by a fine-fcaly ferruginous 
cruft, of a metallic luftre, and attradHble by the load-ftone* 
It is. Indeed, an unexpected phenomenon, and hence the 
more remarkable, that iron, fo ftrongly oxyded as it is when 
contained in this fo fill, has, jn the latter inftance, been re- 

g g duced 
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duced to the reguline ftate, fo as to obey the magnet ; and 
this, without any admixture of charcoal, or any other fub- 
fiance of a nearer affinity with oxygen* 

b) Hundred grains of the foffil, moll finely levigated, 
were mixed with a cauftic alkaline lye, containing 300 
grains of the fait. This mixture, being firfl infpiffated to 
drynefs in a filver vcfiel, was then ignited for half an hour- 
After refrigeration, I foftened the mafs with water, fuper- 
faturated it to a great excefs with muriatic acid; and having 
infpifTated it to a gelatinous confiftence, I diluted it again 
with water, digefted and filtered it. The filueous earthy 
then obtained and ignited, weighed 43- grains* 

r) The yellow muriatic fo Jut ion was combined with 
cauftic ammoniac to over-fat oration. A quantity of brown 
oxyd of iron , rather in large proportion, fell down, which 
weighed 47 lb. when wafhed, dried, and ignited. The 
fluid left by this remained unchanged, when combined with 
mild alkalis. 

This oxyd of iron was re-diffolved by digeftion, in 
muriatic acid, and precipitated by Pruflian alkali* After the 
feparation of this blue precipitate of iron, the remaining fo- 
liation was examined, firft with cauftic ammoniac, and next 
with mild foda, It fuffered no change in cither cafe. 

Wherefore this foffil, which, from its large proportion of 
iron, might, perhaps, defer ve to be claftcd under the genus 
of iron, with the denomination of opaline iron fisney is, in th£ 
hundred , compofed of : 

Oxyd of iron ... 47 
St lex * . . . - 43,50 

Water * , * . 7*5° 


98 
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CHEMICAL EXAMINATION 


OF 

MEN! LITE* *. 

\ 

The Foffil here treated of, and of which Delahrs and 
j ^ulnquet have given the fir ft notice is found at Menil- 
tmontanty near Path, It there occurs at a depth from 60 to 
8 q feet under a Team of clay ( Thotbank ) , in a ftratum of ftones 
that belong to Werner* $ poll jhlng Jiaie^ and is found In larger 
or final ler pieces, for the moft part detached, and kidney 
form, or rather in nodules. The colour of its external furface 
is a tarnifned blue; but its fradlure is of a hair-brown, with 
fome greafy luftre. Its texture appears externally foliated 
or fiue-flaty. This, however, is to be conftdered merely as 
impreflions from the adhering finely- lame] lated gangiie or 
matrix ; and ihould be diftinguifhed from the coarfe flaty 
texture of the ftone itfelf, which can only be obferved when 
feparate. It readily burfts into fragments, which are flat- 
con cboidal in the crofs fradture, but coarfe-fplintery in the 
1 on git ud i n al fra £fc u re, and are t r anfpa rent in th e ed ge s . It 
cuts glafs, though it greatly yields to the file, which pro- 
duces a grey- white ftreak on It, When it is ftruck with 
fteel, only a few Angle (parks are emitted, its fpecific gra- 
vity Is 2,185. 

In the fyftematlcal arrangement of minerals, this ftone 
has formerly been reckoned among the genus of clay, and 
accordingly placed as a variety of pitch-ftone, with the name 
blue pitch-fl mi* Againft this, an anonymous author has 

“ 7 " ' J_ 

* Chemifch , Annul* 1790* 2 Th. S* 397. 

f Journal de Pbyftque 3 Paris, Sept* 1787, 
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ftartcd Tome doubts, in a letter to de la MetherU J, in confe- 
rence of experiments which he has made, by moiftening 
feme pieces of the ftone, and ex poling them for feverai 
months to open air; upon which he found, that fulphat of 
magnefla had gradually been formed. By this he was per- 
fuaded, that this fpecies of ftone belongs to the magnefiait 
genus, and fhould be added to the fleatitcs, Terpentine aiid 
pot-ftpne. With what propriety, will appear from what 
follows. 


A, 

From the pieces chofen for this enquiry I fir ft feparated 
the earth adhering to their outfide. I then introduced hun- 
dred grains into a fmall glafs retort, inferring its neck into 
a bottle containing lime-water. The retort was placed be- 
tween the coals, or in open fire, and the heat gradually in- 
creased to the ignition of its contents. At the very begin- 
ning there pafTed over fome drops of water, and foon after l 
faw the lime-water in the receiver growing turbid* In this 
laft, when the receiver had been removed, I perceived a 
bituminous-empyreumatic fmell, which, at firft, alfo feerned 
to be feme what amtnoniacaL The pieces of the ftone in 
the retort were rendered black and refplendent, like jet 
( Gagas), and had loft eight grains* But by a ftill ftronger 
Ignition in an open crucible, they loft again that black co- 
lour, and became at firft blucifh, then grey- white, lofing, at 
the fame time, three grains more in weight. 

I then combined them, previoufly ground to fine powder, 
with double their quantity of carbonated pot-afh, and put 
them into an open fire, in a fil vcr crucible. The mixture en- 
tered into fufion, without my intending it, and foamed fo 


* Journal de ?byftque % Paris, Fevr* 17S9. ' 
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ftrongly that it lifted up the lid of the reflel, and run over 
in part. Seeing this, I directly withdrew the crucible from 
the fire, and found that the remaining portion of the mafs had 
melted into a clear green i th glafs ; which, as it cooled, at- 
tracted moifture from die air, and diffolved entirely in a 
little water* 

Although I could not farther proceed in this examination, 
on account of having loft part of the mafs .5 yet 1 forefaw, 
from thefe fatSs, that this fofiil is not a very compounded 
fpecies of ftone, but rather that it is likely to confift almoffi en- 
tirely of mere fiUceous earth. This conjecture was again 
confirmed by the following experiment. 

II 

tf) I reduced one hundred grains of the rough ftone to an 
impalpable powder; and having mixed them with twice 
their weight of carbonated pot-afh, I ignited the mixture in 
a filver crucible, during five hours, in a degree of heat fo 
moderate, that there was no danger of its fufing. When 
triturated, it diftolved in water, affifted by heat, leaving 
only a few unduTolved particles. By fu per- fatu ration with 
muriatic acid, the mixture congealed to a thick, intumefeed 
{lime. After farther dilution with water, digeftion, and 
filtering, there remained 84 grains of ftlkeom earthy upon 
being wafhed, dried, and heated to rednefs. 

h) When the fluid, fepa rated from this 3 aft, had been con- 
centrated by evaporation, and, while yet hot, fatu rated with 
mild foda, a brownifli-white precipitate fell down; which, 
being rc-difiolved in nitro-muriatic acid, there ftill feparated 
fome flic ecus earthy weighing i| grain, when ignited* 

c) The liquor, freed from this, was treated with Pruflian 
alkali; and the quantity of the blue precipitate then pro- 

G g 3 due'ed 
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duced indicated half a grain of oxydofiron , attradliblc by the 
magnet. After the reparation of this laft, aluminous earthy 
weighing one grain in the ignited ftate, was thrown down 
by can flic ammoniac. Carbonated foda, with the affiftance 
of heat) precipitated from the remaining fluid a flight portion 
of loofe earth* which, after ignition, fcarcely weighed half 
a grain, and, upon trial by fulphuric acid, fliovved itfelf to be 
calcareous earthy accompanied by a trace of magnsjia . 

In confeqtience of this analyfts, hundred parts of menilite 
contain : 

Si lex . . , . . . ^5,50 

jilumim . ..... 1 

Oxyd of iron . „ * . 0,50 

Lime * , . . * 0,50 

Water and carbonic matter II, 


98,50 

From the conftituent parts here produced, it is obvious, 
that this foffil can, by no means, belong to fteatites, or to Ter- 
pentine, or to the pitch-ftone, as the proportions of thofc 
ingredients, in conjunction with the infu Ability of menilite* y 
fufficiently prove. Perhaps this foffil may be confidered as 
a variety of the femi-opaly approaching to flint (Feuerftcin J. 

The inconfiderable trace of magnefia does not feem to be- 
long to the mixture or compofition of this foffil. It rather 
originates from particles, that have entered into it from its 
matrix, which contains a fmall portion of magnefia, as will 
appear by the following analyfts. 


* See Eflky I. No. 69, 


I 


LL 


[ 455 3 

# 

LI. 

CHEMICAL EXAMINATION 

OF THE 

POLISHING-SLATE 

(Polierfckiefer of IV truer. ) 

From Meml-montant . * 

The poll filing- flat e , found at MenlUmontant , which ferves 
as a matrix to the meniliu^ fpoken of in the la ft Efiay, pol- 
fefles a bright white-grey colour; is meager and rough; of 
a dull earthy fracture; flrongly adhering to the tongue; 
and fplit, in a flaty manner, by flender horizontal rifts* Its 
fpeciflc gravity is only 2,080. When thrown into water, 
it imbibes it With a crackling noifc, and copious air-bubbles 
are difengageth By trituration it affords a very loofe pow- 
der, which, on igniribn, lofes 19 in the hundred, and ac- 
quires thereby a pale Ted colour* 

I flaall not relate in detail the method by which I per- 
formed its decompaction, as it was the fame with that of 
the preceding fcffil. But I fhall only mention the refult, 
according to which the conftituent parts of pollflilng-flate^ 
and their proportions to one another, in the hundred, are : * 


Si lex * , * , 

. . . 66,50 

Alumlne 

... 7 

Qxyd of iron * . 

. . . 2,50 

Magnefla , , * 

. . . 1,50 

Lime . . * 


Water 

. . , 19 


97,75 


Chemifche JknnaUn 7 179®. ster TheiL Seite 301* 
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'LI I. 

C H E M I CAL EXAM [ X A T I G X 

OF THE 

SILICI-MtTRITE ( Meerfchaum . ) 

From the Levant * 


The plaftic film murite ( myrfin , £//, heffekil) from RfkU 
Schehery in the external chara£bers of which, along 

with feme o bier vat ions upon - it, have been given by Kar* 
Hen f, fhould, on account of its exterior appearance, be ra- 
ther added to the argillaceous genus, and in particular to the 
fpecies of tripoli, than to the genus of rmgnefian earths, un- 
der which it has been placed fmee its analyiis, publifhed by 
Wieghb t 

However, as It appears from the paper of Wieghb , that 
the filici-murlte decompofed by him was not then in its 
arude native form, but had heqn wrought into tobacco-pipe 
heads, and as from this circumflancc it might become 
doubtful whether the foffil, employed by him in that ftate, 
Was genuine ; I thought it of fomeufe to r-peat his enquiry, 
by analyfmg fome genuine fiJid-mume In its natural jftate* 

For this purpofe I fele^ed two varieties i the firft of which 
differed from the other, by .a whiter colour, a fome what 
f mailer degree of hardii^fs, and a greater loofenefs when 
powdered. 


* Eeob. u, Entd. a , d„ Naturkunde^ vol, V. Berlin, 1794, page 349, 
f Loc. cit. page 143. 

X Ntujle Enidcchungen in der Ghcmie, 5 ThdL Seite, 3* 
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A. 

1 

a) The fpecific gravity of the whiter variety in pure 
lumps, freed from their porphyraceous matrix, is i,6oo. Of 
this I fubjefted hundred grains to a brifk red-heat in a cru- 
cible, by which they loft 30 grains. But, in other refpedts, 
they fuffered no alteration obfcrvable in their external 
appearance : as, by tberefultof a previous experiment, here- 
alter to be mentioned, the lofs of weight, which this foffil 
fuftains by ignition, is five parts of water and one of carbo- 
nic acid. The above lofs of 30 grains is, confequently, di- 
vided into 25 grains of yjafer and five grains of carbonic acid. 

h) The remaining ignited 70 grains were ground to a 
mo ft fubtle powder, which I fn ft worked with water to a 
pulpy confiftence* Half an ounce of ftrong fulphuric acid 
was then added, and all the fluid diftiUed over to drynefs. 
The refiduc being foftened with boiling water, its undiflblve J 
portion was feparated by means ot the filter. Which laft, 
edulcorated, dried, and ignited, confifted of 5 of grains ot 
white, very loofe Jiliceous earth* 

c ) The clear, colourlefs liquor fiiewed, by the tafte, that 
it was a folution of fulphated magnejia. When concentrated 
by evaporation, it depofited, as it cooled, a final! quantity of 
feJenite, in tender fpear-fhaped cryftals. This being de- 
com poled by mild ammoniac, afforded one grain of carbonat- 
ed lime, for which half a grain of pare calcareous earth mu it 
be reckoned. 

d ) When the feleniteor fulphated lime had been leparated, 
the folution yielded, by crystallization, only fulphat of mag- 
n e fi a. Fr o m th is fal t, re-d i flb 1 v ed inw ate r , an d de co mpo fed 
in a boiling heat, by carbonat of pot-afh, 37^ S ra ^ s car ~ 

bo mated 
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bonated magnefia were obtained, which were reduced, after 
an hour’s ignition, to 17 J of pure magnefia . 

An hundred parts of this whiter filici-murite , therefore, 
contain : 


Si lex 

. b) . 

• • 5°> 50 

Magnefia . . 

. d) . 

• • 17^5 

Li?ne . . # 

• ‘) • 

. . 0,50 

Water . . . 

• *) • 

. • 25 

Carbonic acid . 

. *) . 

• • 5 


98,25 

I could not afeertain, in the humid way, the proportion of 
the carbonic acid ingredient in this foflii; fince acids do not 
completely difTolve or decompofe it in the cold, and hence 
do not at all effervefee with it, or only imperceptibly. For 
this reafon, I attempted it in the dry way. I introduced 200 
grains of pulverized filici-murite into a fmall glafs retort, 
connected with the hydrargyro- pneumatic apparatus, and 
kept it in ignition until the veffel was near fufing. The 
water that palfed over I collected in the intermediate fmall 
fpherical cavity of the conducing pipe, while the gas was 
caught in a receiver above the mercury. The water weigh- 
ed 35 grains. It was yellowilh, and emitted a fmell like 
petroleum it alfo manifefted an obfeure veftige of ammo- 
niac, which, however, was foon after fucceeded by a feeble 
trace of an acid. But the gas, deducing the common air 
contained in the apparatus, amounted to 13 cubic inches, 
whofe weight is nearly feven grains. This was entirely 
abforbed by lime-water, from which it precipitated carbo- 
nated lime or crude calcareous earth. 

b . | 

The other fort of filici-murite , the colour of which inclin- 
ed to the grey, loft 39 grains in the hundred , and acquired by it 

the 
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whitenefs of chalk* Its dccompofmon was performed in 
the fame manner as that of the foregoing* In the refult, 
the folloing appeared to be its conftituent parts in the hundred: 

Silex * * 4 r 

Magnefw . . * , . , 18,25 

Lime °> 5 ° 

Water and carbonic acid . * 39 

9 8 >75 

Befides thefe two varieties of filici-murite, I have likewife 
analyfed a third, in which I have found the proportion of 
nugnefia confiderably greater, but that of filex much fmaller 
in the fame ratio* But as this confifted of one fmgle frag- 
ment only, I was not able to repeat the experiment. Yet I 
mention this, becaufe it Ihews that Nature does not always 
obferve an invariable proportion in the two chief conftituent 
parts of filici-murite ^ as, indeed, is alfo the cafe with re- 
fpect to various other foffils. 
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CHEMICAL EXAMINATION 


OF THJE 

SEMI-INDURATED STEATITES. 
(Speckfiein of Werner.) 

From Bareuth , 

1 HOUGH the common Steatites y which occurs at G'ap- 
fcrsgruriy near Wunfiakly in the principality of Bareuth^ is 
found in confiderable quantity, yet it has till now been met 
with only in detached, larger or fmaller, reniform lumps* 
It is diftinguifhed from other fpecies of Hones of the fame 
genus particularly by this, that it is found fometimesin hexa- 
hedral prifmatic cryfials* with fix Tided pyramidal termina- 
tions, and, but very lately, in double hexahedral pyramids^, 
imbedded in maffive indurated fteatites, 

a) Two hundred grains of this fteatites, finely feraped by 
the knife, were fubjsfted to red-beat, in a covered crucible, 
during one hour* They loft by this n grains of weight, 
and the ignited powder of the itone received an ifabella- 
yellow colour. 

h) This powder I mixed in a filver-crtidble with a cauf- 
tic lye, of which the alkaline part, or the pot-afh, was 
double the weight of the pulverized Hone $ and, after hav- 
ing evaporated it to drynes, I kept it in ignition for half an 
hour* This mafs was again diffolved in water, and digefted 

* This rare cry ft alligation of the Bar eu t h-jhati res , refembling 
the double hexahedral, calcareous, Derby fliire-fpar, is found in 
the collection of Mr, Fruit, Mailer of the Mbit at Berlin. 

with 
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with muriatic acid, added in excels. Siliceous earth was 
thus feparated, amounting to ng grains, after wafhing, 
drying, and ignition, 

£) The muriatic fo lut ion was combined with carbonat of 
pot-aflh, heated to the degree of ebullition. The browmfh 
precipitate, thereby produced, was treated with muriatic 
acid j the folution evaporated, and the dry faline mafs 
ftrongly ignited during half an hour. Having re-dilTolved 
this faline mafs in water, and ibparated the brown oxyd of 
iron by filtration, I combined the clear folution with carbo- 
nated pot-afh, at the temperature of boiling. By thefe 
means, 147 grains of very loofe and white magnejia were 
precipitated. One half of this, re-difTolved in fulphuric 
acid, and cryftallizcd, afforded pure fulphat of magnefia. 
The other half, when heated to rednefs, weighed 30^ 
grains, 

d ) The brown-red oxyd of iron, that had feparated from 
the aqueous folution of the ignited faline mafs (c), weighed 
nine grains. But, as the portion of iron, exifting in the mix- 
ture of fteatites cannot be confidered as perfectly oxyded, 
but only as being in the Itate of an oxyd of iron, ft ill at* 
tradtible by the magnet, I deflagrated linfeed-oil upon it, in 
a covered crucible, — This oxyd of iron now weighed only 
five grains. 

According *to this analyfis, the Steatites from Bareuth 
confiflsj in hundred parts, of: 

Silex . .... b) 59,50 

Magnefia * ... c) . ... . 30,50 

Oxyd of iron „ , , d) 2>5° 

Aqueous partkk$) driven out by a red-heat 5 , 5 ° 
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LIV. 

CHEMICAL EXAMINATION 

Of THE 

STEATITES FROM CORNWALL*. 
( Soap-rock, Seifenjlein.) 


1 HE Steatites of Cornwall ( Talcum §me$i$ y Lin*) occurs at 
the Cape Lizard , in ferpentme mountains, which it cuts 
through in fmall, perpendicular, or rake veins* The fineft 
fort of it is white, with blueifb, or reddifh fpots, refembiing 
marble. While ftefh from the mine, it is fo foft, that, 
like foap, it may be abraded with the knife. It is ufed in 
making porcelain. The working of thefe mines is carried 
on by the Houle of the Porcelain-manufacture at W ircefter ; 
which pays 2oh fieri ing for the ton, at 20 cwt, 3 bccaufe, the 
bringing it out to the day is extremely uncertain and danger- 
ous, the ferpentme rock breaking in fo frequently. There 
alfo occurs in thefe mines another fort of it, lefs fine, and 
having Ipots of iron-ochre 3 as well as a third, brown-red 
variety, mingled with green. Not far from thence, at 
Ruan miner , alfo in Terpentine, there is found, both a grey- 
white and a light-flate-blue foap-rock, or fteatites, and 
alfo a whitifh fteatiter, crofTed by calcareous fpar, which 
gives it a fmooth, fhining fracture. 

It wib the fir ft, fineft fort of fteatites, that was the fub- 
of the following analyfis. 


* Reobacht* v* Emdeck.a* d . Naturkundc, vol, I. Berlin, 1787* 
pages 163 and 193, 

a) One 


Of Steatites from Cornwall. 465 

a) One ounce of it, in ielefted pieces, was expofed to an 
intenfe red-heat, placing the glafs-retort in open fire* 
There diftiiled over a little pure taffelefs water. Theftca* 
tites loft thereby 75 grains, and acquired a fo me what darker 
colour , and a con fide ruble degree of hardnefs* 

£) It was next, after previous pulverization, intimately 
mingled and ignited with two ounces of carbonat of pot- 
afh in a porcelain-poL The concreted mafs was levigated 
with water, and digefted with an over-proportion of muri- 
atic acid. By this, a large quantity of a white, loofe, ilimy 
earth, fubfided ; which, upon eduleo ration, drying, and ex- 
po fu re to red-heat, weighed 204 grains, and was pure fiU* 

- ceom earth m 

r) When the filtered folution had been combined with 
Pruftian alkali, a blue, precipitate arofe, which I collected, 
wafhed, dried, and ignited with a little wax. The whole 
of it obeyed the magnet, and weighed feven grains ; of 
which, fubtradting the portion of iron belonging to the 
pruftxated pot-afti employed, 3 1 grains are the oxyd of iron , 
entering as aconftltuent part into fteatites. 

d} From the folution, freed from iron, I now precipitated 
its earthy ingredient, by carbonated pot-a£h, It weighed 
192 grains, when wafhed, and gently ignited. Thefe were 
covered with a proportionate quantity of diftiiled vinegar, 
fomewhat concentrated by freezing; and, after this, digefted 
in a low heat, and thrown upon the filter. The earth that 
remained on the paper, and which weighed 93 grains, when 
deficcated and ignited, was mixed with three times its weight 
of ftrong fulphuric acid; the mixture evaporated nearly to 
drynefs in a fand-heat ; the dry faline mafs liquefied in wa- 
ter ; and, laftly, filtered. By this treatment there yet re- 
mained 26 grains of Jilt ceom earth. 
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*r) The fulphuric folution {^), therefore, contained 67 
grains of earth ; which, precipitated by alkali, and exa- 
mined in the ufual way, was found to be merely aluminous 
earth * 

f) Of the firft 192 grains of the earthy precipitate [d) y 
99 grains were taken up by the acetic acid. Thefe I like- 
wife precipitated by means of carbonated pot-aftn The 
earth thus obtained was tried by fulphuric add, and found 
to be mere magnefia . 

Therefore one ounce y or 480 grains, of this Steatites from 
Cornwall have yielded ; 

Sihx . . . . b) 20+grs.) „ 

d ) 26 y 

Magnefia . . f) 99 

Alumrie . , . e) 67 

Oxyd of iron . c) 3)75 

Water , . , a) 75 


474)75 

Lofs . 5,25 


480 

Or, an hundred parts of it, averaging the fmall fractions* 


contain : 

Si lex m * * . . * 48 

Magnefia , . * . . 20,50 

Alumine . , * * * 14 

Oxyd of iron . , I 

Water ; 15,50 


CHEMICAL EXAMINATION 


OF THE 

CHINESE AGALMATOLITE . 

t 

(PlaJUcJione. Bildftein.) 

■ 

By the name Plaftk Stme (agalmatolithus), X denote that 
fofiil, which hitherto has been called Steatites from China 
fince this laft denomination of it, as indicating a ftone be* 
longing to the magnefian, or muriatic genus, can no longer 
-be retained with propriety, as will appear from the follow* 
ing analyfis of that fcHil. 

The want of rough pieces of this ftone I {applied by 
employing figures cut of it ; the genuinends of which is 
rendered indifpu table by the known peculiar tafte or eh a* 
raSler of the Chlnefe art. 

On breaking feveral of thefe little carved figures, I ob- 
served that two varieties may be diftlnguilhed of the {tone 
ufed for them by the Chinefe artifts j which 1 denominate 
the fr anf parent and the opake. 


A . 

Tranfparcnt Chinefe Agalmatolite > 

The colour of this is olive and afparagus-green, verging 
through various lhades to a greenilh-blue* Inwardly it is 
very much glittering, and of a greafy lull re . The chief 
fradture is indiftlndly thick-fiat y, but the crofs-fradlufe 

h h evidently 
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evidently finalWplin ter y. It is ftrongly tranfparent, inclin- 
ing to the femi-tranflucid ; foft, and of a greafy feel, &c. 
Its fpecific gravity, 2,815. 

a) Two hundred grains of this agalmatolite, finely 
ground, loft 11 grains of weight by a moderate ignition 
for half an hour, 

b) After the fir ft ignition, the powder of the ftone was 
mixed with equal parts of carbonated foda, and once more 
fubjefted to red-heat for half an hour in a filver-crucible. 
7'he mixture returned from the fire in the form of a mode- 
rately coalcfced powder, I diluted it with water, and fu- 
per-faturated it with muriatic acid; which diffblved the 
whole of it without leaving any obfcrvable reftdue. But 
when the folution had been put in a fand-heat to evaporate, 
it formed a thick gelatinous coagulum; and after digefting 
it for fame time, it was filtered* The collected ftlkeous 
earth , wafhed and ignited, weighed 105J grains* 

1 

c) The muriatic folution, Saturated with cauftic lixivium, 
thickened to a milk-white mafs* By a flight excefs of the 
alkaline lye, it again diffolved entirely to a limpid, colour- 
lefs fluid, leaving only a few light-brown, Joofe flakes, 
which, upon edulcoratiou and ignition, weighed four grains. 

d) Thefe four grains of brown refidue were treated by 
digeftioii with muriatic acid. Siliceous earthy weighing 
grains in the ignited ftafe, was then feparateJ. This done, 
the folution was combined with pruJliat of pqi-afb, and the 
blue ferruginous precipitate, thereby produced, was collected* 
Nothing elfe was found in the remaining fluid. The por- 
tion of iron, which it contained before, amounted to 
grain. 
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e) The alkaline folution (r) was fatu rated to excefs with 
fulphuric acid, and then combined, in a boiling heat, with 
carbonated ioda, to precipitate its earthy contents. The 
earth, thus obtained, was lixiviated and dried ; and after- 
wards depurated by means of di [tilled vinegar and ammo- 
niac. Upon defloration, it weighed 122 grains ; but upon 
ignition, only 72, It was found to be pure aluminous earth ; 
for, when re-di Solved in fulphuric acid, and cryftallized 
with an adequate proportion of acetated pot-afli, it afforded 
only fulphat of aiumine. 

Wherefore, the tranfparent variety of the Chinefe a gal- 
matolite^ calculated for an hundred parts, contains : 

Si lex * . * h) 522 > 

— d) . ijl 

5 + ■ * • 54 


Aiumine • * . e) , . * , „ * 36 

Qxyd of iron d) 0,75 

Water 5,50 


B. 


9 Ms 


Opake Chinefc Agalmatolite . 


This variety of agalmatolite is reddifli-white, flefh-red, 
and of varioufly coloured veins. Its fracture is dull, and 
lefs diftinftJy fplintery. It is opake, or only very little 
tranfparent on the edges ; very foft ; and feels very greafy, 
T he fpecific gravity of it is 2,7 S5. 


a) Two hundred grains of it, finely fc raped off" from the 
mafs, fuftained a lofs of 20 grains by ignition. Its original 
redd ifh-' white colour was by this procefs changed to a grey, 

h h 2 h) This 






h) This ignited powder wag a fecond time expofed U* 
red-heat for half an hour, in a filver-cruible, with its owh 
quantity of deficcatcd mild fodaj which caufed it to conglu- 
tinate but moderately, The mixture* prevloufiy drenched 
with water, was combined with an over-proportion of 
muriatic acid, and the folution evaporated to a jelly. — 
When this had again been diluted with fufiicient water, it 
depofited JUic&ms earth, amounting to 122 grains, when 
eolledled on the filtering paper, and fubfequently lixiviated 
and ignited. 


c) The muriatic folution was afterwards decompofed by 
carbonated pot-afli, and the thorough reparation of the pre- 
cipitating earth was promoted by boiling. The precipitate, 
which fubfided in a highly f welled ftate, was lixiviated, and 
while yet moifir, brought into a warmed alkaline cauftic 
lye j in which it dillblved in an inftant, and left only a 
flight brownifh refidue. 


d) Muriatic acid entirely diSblved this refidue. By com- 
bination with P ruffian alkali,- Pruffian blue fell down, the 
quantity of which denoted one grain of iron in the {tone. 
The fluid was next, after the reparation of the iron, dc- 
compofed in a boiling heat by dillblved carbonat of pot-alb, 
which precipitated a white earth. This laft effervefeed mo- 
derately with fulphuric acid that was poured upon it, and 
depofited gypfum * the quantity of which increafed, in pro- 
portion as the volume of the mixture was reduced by eva- 
poration. It weighed, after ignition, five grains, equal to 
two grains of pure calcareous earth in the ignited ftate. 
The final 1 quantity of the fluid yet remaining fliot into 
eryftals of fulphat of ai amine. 


e) The portion which had been taken up by the alkaline 
ilye (c) was thrown down by means of fulphuric acid, but 

it 
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it ditto! ved again by a flight excefs of the folvent, The alum 
Jaft obtained 3 (*/), was then added to it, and the whole 
precipitated afrefh by carbonat of pot-aft), affifted by a boil- 
ing heat, When afterwards edulcorated, dried, purified by 
means of vinegar and ammoniac, and finally heated to red- 
nefs, the precipitated alumine weighed jo grains, 

f) I then poured fulphuric acid upon it, and infpiflated 
the mixture on a fand-hath. The turbidnefs of the fluid, 
oa being again diflolved in water, was caufed by the tender 
fihcems earthy which then feparated, and confifted of two 
grains after ignition. This being fubtracled, the quantity of 
aluminous earth (^} is reduced to 48 grains ; which now, jbj 
combination with acetite of pot-afh, and cryflallization, 
continued to the end to fhoot into alum only. 

It follows, from this decomp ofiti on of the opake variety 
of the Chinefe agalmatdite y that its conftitucnt parts give in 
the hundred : 


Si/ex . , 

. £) . 6 i 7 

* . 62 


/) • *> 


Alumine 

* /) • ... 

. ' 24 

Lime 

. d) . ... 

. • X 

Oxyd of iron 

, d) . ... 

* * 0. 

Water , 

- , * 

, p 10 


97.50 


Several examples have fhewn, that, in the fyftematical 
arrangement of fulfils, the light of chemiftry ftiould be 
the guide \ and I think the prefent analyfis fur nifties one of 
the moil confpicuous proofs of that point. The three fofi- 
filsj which were the fubjeet of this and the two preced- 

H h 3 ing 
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ing effays, have to this day been confidered merely as vane* 
ticsof fteatius: and yet, how materially do they differ in their 
conftituent parts, confidering that the femi-indurated ftea- 
titcs (Speckftein) y from Bareuth , contains, befides its portion 
of f.lex y merely magmfia ; that the fteatites .( Seifenfuiri)* from 
Cornwall) is compofed of magmfia and alumine ; and that 
the Chinefe fteatites {Bildftein % agalmatolde) contains alfo 
aluinim , but not the leaft trace of magmfia > This kft, 
which mn ft now be removed from the genus of magnefia, 
and added to that of alumine, feems to be properly placed 
along with Uthomarga ( Steinmark}. 

% 

Among the other ftones, alfo manufa£lured by the Chi- 
nefe into figures, or little ftatues, i have like wife met with 
a white, pure, very finely grained marble ; which, by bare 
infpedtion, is fufficiently diftinguilhed from the Chinefe 
agalmatolite here treated oft 
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ADDITION 


TO THE 


CHEMICAL EXAMINATION 


OF 




the analyfis of Leucite , defcribed in the earlier 


part of this work, has evidently proved that it contains 
the vegetable alkali as one of its effential conftituent parts; 
it was to be expected that this alkaline fubftance might 
likewife be found in the mixture of various other fpecies of 
(tones and earths. The firft confirmation of this conjecture 
has been afforded to me by the Lepidalite. 

In the examination of this (tone, here quoted, the lofs of 
weight in the film of its conftituent parts, which I could 
not then farther account for, amounted to 6f per cent . f 
As I fufpeCted that this lofs might arife from the vegetable 
alkali, which at that time was not yet known as a co-con- 
ftituent part of fofEls, I refolded to undertake a fecond 
analyfis of lepidolite. 


I reduced, by grinding, 250 parts of the ametbyjline red 
lepidolite to as fine a powder as the hardnefs and lubricity of 


* EJfay XIX* page 338. 
f See Ejfay XXXII, page 355 feq. 


A. 
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its fcaly aggregate panicles would allow, and digefted it with 
a large quantity of muriatic acid, in a temperature raifed at 
intervals to the point of ebullition. The remaining pow- 
der of the ftone, when feparated from the muriatic folution 
and wafhed, was deficcated and ignited* It ft ill appeared, 
as before, in the form of white, very delicate Alining 
fcales, and weighed 210 grains. Treated with the blow- 
pipe, it fufed, nearly as eaftly as lepidolite m the rough ftate, 
to a fmooth globule, 

h) This circumftance making it evident that the muria- 
tic acid had effected only an incomplete decompaction, I 
reduced again the remaining powder, by long continued tri- 
turation, to the moft comminuted ftate poftible, and boiled 
it once more with a frelh quantity of muriatic agid* The 
refidue feparated by filtration fbewed now no farther difpo- 
fition to melt, and feemed to conuft of mere filiceous earth* 

c) The muriatic folution s (*?) and {&) were then evapo- 
rated to drynefs, in a fand-heat ; the faline m afs remaining 
was pulverized, covered with alkohol, and placed in a warm 
temperature. A confiderable fediment fettled to the bot- 
tom i which, after the fpirituous folution had been poured 
off, was diffoived in water, combined with fome drops of 
ammoniac, and filtered. It then left behind if a brownifh 
flime, confifting of alumine, ft lex, and oxyd of manganefe. 

d) I next evaporated the clear folution that had pafled 
the filter. It left behind a feline pellicle, confifting of 
fmall cubes; which, after gentle ignition, in order to drive 
off the fmail portion of mu ri a ted ammoniac exifting in it, 
weighed i 6 | grains* This fait was murlated pot-afh. Dift 
folved in a little water, and combined with a folution of 
pure tartarcous acid, it formed acidulous tartrite of pot-afh, 

{cream 
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(cream of tartar j, which by combuftion yielded carbonat of 
pot-afh. 

Now, fmce in 1 6| grains of muriated pot-afh are con- 
tained JO grains of pot-afh free from water and carbonic 
arid, there remain 4 grains of this laft to be reckoned as 
eonftituent parts 311 1 00 of lepidolite, 

B. 

a) Tw% hundred and fifty grains of powdered lepidolite 
were expofed to a red-heat , during two hours, In a filver- 
crucible, previoufly mixed with the fame quantity of very 
pure carbonated foda, that had efHorefced in the air. This 
mixture came out of the fire a compactly united mafs, of an 
uniform, lively brick-red. It was pulverized, and fuper- 
faturated with dilute muriatic acid, and kept in digeftion 
till the red colour had totally vanifhed. The filueous earth 
that fubfided from this folution was afterwards feparated by 
means of the filter, 

b ) The muriatic folution was then evaporated to dry* 
nefs i the faline mafs was extracted, by alkohol, in a low 
heat; the fediment, left undiffolved by this laft, i p was re- 
diffolved in water, then combined with a little ammoniac, 
filtered, and again evaporated to a dry fait, 

c) The dry fait, thus obtained, was again di Halved in 
water, and, in combination with liquid acid of tartar, ex- 
pofed to a warm temperature. At the beginning, the mix- 
ture continued clear ; but, gradually, it depofited minute 
cry ftal line grains, which, after lixiviation and drying, 
weighed i.2| grains. They- confided of regenerated tartar y 
from which carbonated pot-afh was produced by com- 
bullion. 

d) 1 


5 
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i) I now returned to the precipitate, feparated by means 
of ammoniac {£). This I difTolved in dilute fulphurlc add 5 
and, after having added to this foiutionthe fpirituous folution 
of the mu dated alumine (A), as well as the muriatic folution 
from which the regenerated tartar had been feparated, I 
fubjeded the whole for feme time to digeftion ; and finally 
freed it, by filtration, from the remaining brownifll, muddy 
derate. This folution, when farther evaporated, without 
any addition of acetated vegetable alkali, (hot into regular 
cryftals of alum, amounting to 185 grains. The remainder 
of it, ftill farther evaporated, congealed to a fhapeiefs faline 
mafs. 

Thus, by the experiment B, the prefence of the alkaline 
faline condiment part in lepidolite has received an additional 
proof: for, thefe 2,50 grains of this foffil yielded as much 
pot-afh as was i.eccfTary to the production of the 12J grains 
of regenerated tartar, mentioned at (r), and likewifc the 
quantity entering into the 18,5 grains of the cryftaliized 
alum here obtained, 

I 

However, the quantity of vegetable alkali naturally con- 
tained in lepidolite is more accurately (hewn by the ex- 
peri me jit A , according to which, as mentioned 111 its 
place (A. there muft be added to its other conftituent 

parts 4 per cent * of pot-aftu 

* 

Hundred parts of Lepidolite y therefore, contain; 


Sltex ......... 

54)5« 

Alumine 

3M5 

PoUaJb 

4 

Oxyds of manganefe and iron , „ 

0)75 

Lofs, partly confiding of water 

97)5° 

2 >5° 


TOO 


In 
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I11 my firft analyfis I noticed my furprife, that, in this 
very fafible ftone } befides the filex and alumine, no con- 
diment part could be found to promote fufion, except the 
very trifling portion of the oxyds of manganefe and iron. 

Yet I do not venture to affirm, unconditionally, that this 
fuilbility of lepiddhe is owing to this alkaline ingredient 
now difeovered ill it \ becaufe the leucite y whofe earthy 
parts are like wife flex and alumine, as well as lepidolite* 
iSj in fadf, mfufible, notwithftanding that it contains the 
alkaline ingredient in five times the quantity of that of 
lepidolite* * 


'Ki.UB 
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FIRST SECTION*. 





i.)Thk ancient philofophers, who confidcred our globe as 
the center of the . material univerfe; and the fun, on the 
. contrary, merely as a planet deftined, like the others, to a 
periodical circumvolution round the earth, flattered them- 
felves that they had difcovered a great myftcry of Nature, 
in the agreement of the feven cehjllal bodies y which they af- 
fumed for p Emets, with the fiven metals known in tbofc 
times. In confequence of the various hypothefes which 
they founded on this fuppofed myftery, they allotted to each 
metal a certain planet, by whofe aftral effluvia its genera- 
tion and maturation were to be promoted. In like man- 
ner, they took from thefe planets their names and fymbols, 
to defignate the metals fu bo rd mated to them. But as the 
* above number of metals has long fmce been increafed by 
later researches $ and as the difcovery of new planets has 
not kept pace wkh that of metals, the metals newly found 
out have been deprived of the honour of receiving their 
names from planets, like the older ores. They, therefore, 
muft be faiisfied with the name given them accidentally, 
and, in moft inftances, by the common miner* 
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Of hXGiftventeen metallic fubftances hav^ been acknow- 
ledged as diftincl metals, each of a nature peculiar to itfelh 
The defign of this efiay is to add one to that number, the 
chemical properties of which will be explained in the 
fequel*. 

2,) The particular foiTil, by the decompofition of which 
I have difeovered this new metallic fubilance, is the black, 
or pitchblende (pfeuda-gaiena of many) as it has been 
hitherto called. In the mean time, I fhall continue to ufe 
that appellation, till, in the progrefs of this eflay, the 11 e- 
celftty of giving it a new name will be confpicuous. This 
fofiil is found at Joachimsthal in Bohemia, and at Johann 
Georgenftadt* in the metalliferous mountains of Saxony* 

Only a few writers appear to have been formerly ac- 
quainted with this mineral, Waller ius and Brunt ch men- 

tion, indeed, under the head Argentiferous Ores of Zinc, 
the pitchblende^ and a black pitch-ore (Pecherz ) ; but it 
does not appear that they meant by it, or even have known 
the above follil from Joachimsthal and Johann-Giorgenftadt. 
fernery to whom its fracture, hardnefs, and gravity, fuf- 
ficiently indicated that it could not be a blende, has tranf- 
ferred it from the clafs of zinc-ores to that of the ores of 
iron, calling it Eifen-pecherX ; though only ad interim* until 
its proper place fhould be afeer tamed by chemical analyfis. 
A fubfequent conjedture of his, that this foflil might, per- 
haps, contain the metallic radical of tungften , or wolfram f 
was thought to be fupported by actual experiments made at 


* Even this number (17) of [metallic fubftances has received ait 
addition, by the Titanium, fo lately difeovered, as is Ihewn br 
Ejfaj XIV- pages 100 and 210, 


2 
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Schemnitti* , But this pretended fa£k is contradicted by the 
refult of the following examination. 

3,) The varieties of this foffil, that have hitherto occur- 
red, may be divided into two forts. The Jirft of them is 
found in brownifh-bkek, maflive, and, for the molt part, 
outwardly flat, re ni form pieces* It is refplendent both ex- 
ternally and internally ; wholly opake, and of an imperfedt 
conchoidal fradture. It is brittle, admits of being eafily 
comminuted by trituration, and affords then a black powder, 
tending to the greenifh. Its ipeciftc gravity, upon an 
average, is 7,500. 

To this fort belong, in particular, the pitch-blendes dug 
at Joachimthaly in the mines, or galleries; Sachslscher 
EdelleutstoUn y and Hohe Tanne \ where they are accom- 
panied by brown-red ponderous fpar. 

7'he fecond variety , to which belongs the greateft part 
of pitch-blende that occurs at Johann-Georgemtadt , is grey- 
ifh black, and exhibits various degradations, from the glit- 
tering to the dull or dim. At that place it is obtained in 
the mine Georg Wagsfori y in larger or fmaller mafles, be- 
tween ftrata of fchiftofe mica ( Glimmerfchiefer ) ; which is 
nearly m a ftate of decay. It is ufually accompanied by a 
metallic earth (oxyd), of a yellow, rcddilh, and light-brown 
colour ; and, befides, alfo frequently by the green mtca y as 
it is called, cryffallized in fmall quadrangular tables. Some- 
times it is obferved to be invefted by compadl galena ( Bley - 
schweif ), or having this latter difie urinated in its fubftance 
in delicate veins and points. It has alio been met with 
there in the mine Neujahrs?naaffen y between alternate ftrata 
of the fibrous brown iron-ftonef , 

* See Bergmannisches Journal . 17S9. Voh 1 . page 6ix, 
j- A more ample defrriipliun of its external properties has been 
given by K&rften* in the 4th voh of the Reobacht* u. Entdeck* a, d. 
Naturkunde . Berlin, 179a* page 17S* 

4) When 
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4.) When pitch-blende is tried by itfelf, before the blow- 
pipe, it undergoes no alteration, and is perfectly infuftble. 
If mixed with foda, or borax, and placed in the fame fit na- 
tion, it is converted into a grey, cloudy button, refembling 
fcoriae. But with a neutral phofphat It produces a clear, green 
globule. If in thefe trials feme minute metallic grains 
ever appear, they proceed from the lead interfperfed in the 

foffil. 

\ 

5* a) I expofed half an ounce of triturated pitch-blende 
to a ftrorig red-heat, in a coated glafs- retort- After cooling, I 
found that it had loft feven grains. A fmall portion ot 
fulphuric acid has alfo patted over, and in the neck of the 
retort a little fulphur was obferved to be fub limed. 

h) Another equal quantity of pitch-blende was roafted in 
open fire, that is, on a teft under the muffle, until all its 
fulphur had volatilized. By this management it loft ao 
grains. Upon this I kept it one hour longer in ignition, 
and obferved that its weight had again increafed eight 
grains. 

l 6,1 To examine the relations of pitch-blende to the fixed 
alkalis in the dry way^ I triturated | ounce of it with one 
ounce of carbonated pot-afh, and urged the fire to the fiu 
fion of the mixture in the crucible. The mafs poured out 
of the veffel was black-grey, compact, hard, and of a lamel- 
lar fracture. When ground, boiled with water, and 
filtered, the powder of the foftil remained on the paper with 
its former black colour, and alfo nearly with its original 
weight. The colourlefs fluid had merely an alkaline tafte, 
excepting only a flight indication of alkaline fulphuret (liver 
of fulphur ) i and when fa tu rated with nitric acid, it 
depoftted fame flocculi of filiceous earth, weighing four 
grains. 

% 
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By this infolubility of pi tell -blende, in melting pot-afli, 
it was decided that it in no way belonged to the foffils 
which contain tungften, or wolfram. 

7.) I now proceeded to examine its habitudes with acids. 

Dilute fulphuric add was incapable of effecting a true fo- 
lution ^ it only extracted from it a faint greenifh tincture. 
Even concentrated fulphuric add did not entirely diffolve 
this foflil : for, after | ounce of pitch-blende had been di- 
gefted with one ounce of that acid* in a retort* the liquor 
being then again diililied off to drynefs, and the refid ue 
foftened with water* and filtered* its undiffolved part flill 
weighed three drachms : and like wife the black colour 
which it flill preferved fhewed that no perfect folution had 
taken place* The fluid that had paffed over was fill- 
phureous add 5 and the folution filtered off from the refidue 
had a green colour* 

8}. Nitric add 7 on the contrary^ produced a more com- 
plete decomp ofit ion of that foflil. 

a) Half an ounce of the greyifh-black* dull pitch-blend* 
was digefled, in a low-heat, with moderately ftrong nitric 
acid. It was attacked by the acid with an evolution of red 
nitrous vapours- I affufed, by degrees, more of the acid, 
till the difappea ranee of the black colour of the foflil fhewed 
that its dccompofition was aecomplifhed The folution, 
when again diluted with water, was of a bright wine* 
yellow* variegated with the green ilh* It left on the paper 
a white-grey refidue, iveighing 16 grains upon deficcauorL 
This took fire, when heated in an earthen pot, and burned 
with a ful phureous flame j lofing thereby grains. The 
remaining 10 £ grains confifted of filex 3 from which nitro- 
muriatic acid flill extracted feme portion of iron- 


h) One 
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b) One half ounce of the blacker fort of pitch-blende. 
Treated in the fame manner with nitric acid, coagulated, 
upon foliation, to a bright-green gelatinous confidence, in 
which fome light grey-yellow particles lay difperfed. By 
dilution with water, and filtration, it left 26 grains of a 
reddifh-grey refidue, 6 grains of which were fulphur, and 
the remainder an earthy matter, impregnated with iron. 

c) When no pure, compadi lumps can be had, the pitch- 
blende, which is ft ill embodied with its matrix, may aifo be 
employed for extraction with nitric acid. Twenty-four 
Ounces of moderately ftrong nitric acid, affufed upon $ 
ounces of fragments of this impure pitch-blende, previoufiy 
pulverized, attacked it with vehemence ; the mixture be- 
came hot, and emitted red vapours. After digefiion for fome 
time, I diluted the folution with water, and filtered it. 
The gangue y or matrix of the ihiftofe mica kind, exifting in 
the fofiil, remained behind as a light-brown mud 5 which, 
after walking and defecation, weighed 4| ounces, but loft 
one drachm more by burning oif the fulphur which it con- 
tained. I concentrated the green ifh -yellow folution, by 
diftillation, from a retort $ by which management nkrat of 
lead fepa rated, in white gbnular cryftals, amounting to 50 
grains. 

By muriatic acid only an incomplete folution was pro- 
duced. 

But if this acid be mixed with one third part of the 
nitric, the nitro-muriatic add arifing from this combination 
effects a perfect folution. 

Half an ounce of pitch- blende, mixed with two ounces of 
aqua regia, became hot, and was violently attacked by this 
fill vent j at the fame time that the mixture ftrongly effer- 

1 i vefeed 
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vefced, and the fol Litton was a! mod entirely effected for the 
greateft part. When it had dlgefted a while, it vyas dilated 
with water, and pa tied through the filter. Its refidue 
weighed 13 grains ; which, after the c© mb u ft ion of the 
fulphur, left nine grains of a filiceous matrix. The folution 
depofited muriat of lead, while cooling, in minute, white, 
needle-fbaped cryftals, which, by reduction, yielded a regu- 
line bead of lead, of grain. After fome time, there ap- 
peared in the folution fome beautiful, large, bright, greenifh- 
yellow cryftals, in rhomboidal fix-fid ed tables. 

10, ) Endeavouring to become more accurately acquainted 
with the metallic principle which is the chief ingredient in 
pitch-blende, as well as with its chemical relations to other 
fubftances, I performed various experiments with the nitric 
and iiitro-muriatic folutions before mentioned. 

At firft I attempted to find whether a reduction of it 
would take place in the humid way* With this view, I 
filled two glades with thole folutions, immerfing in the one 
fome poll filed iron, and in the other a thin flick of zinc. 
But in neither cafe was any thing precipitated, 

11. ) Pruffiat of pot-afh threw down, from both thefe fi> 
1 at ions, a deep-brown-red precipitate, refembling red fill- 
phu rated oxyd of antimony [Kenne’s mineral,). This 
phenomenon is one of the mo ft c l\a racier i flic properties, by 
which this metallic fiibftancc is diftingurfhed, It is true, 
copper likewife fails down, of a brawn' colour, if precipi- 
tated from add menitrua by means of Pruffian alkali ; but 
then it appears rather more in the form of flocculi, of a 
woolly cohefion : whereas the former, on its precipitation, 
directly fpreads, or difiufes itfelf through the whole volume 
of the fluid. Still more does the brown-red precipitate, 
obtained by precipitating the oxyd of molybdena from its 

muriatic 


LVIL Chemical Examination of Vr unite* 48 3 

muriatic folution, by means of P ruffian alkali, referable 
shat mentioned above* However, befides that the colour, of 
ibis laft is brighter, thefe two metallic fubftanccs are, in 
everv other refpedt, fo different, that they cannot eafily be 
mi (taken tor each other. 

If the pitch-blende, as is moffly the cafe, be accidentally 
accompanied by a portion of iron, the precipitate appears, at 
firft, of a dirty black, but, after the reparation of this, its 
colour is a purer brown, 

12, ) Sulphur £t of ammoniac precipitates the, metallic fub- 
(lance of pitch-blende, diffolved in acids, of a brown-yellow 
colour 3 in which cafe, the mixture is ufually covered by a 
white-grey pellicle of a metallic lull re. 

13, } By tincture of galls ^ or gallic acid, added to ex- 
cef$, only a flight quantity of a black ifh precipitate is pro- 
duced, But if the predominant part of the acid be neu- 
tralized by an alkali, a copious precipitation of a chocolate- 
brown enfues. 

14, ) All alkalis throw down the metallic portion from 
the acid foludons of pitch-blende, of a yellow colour , This 
affords another charadter peculiar to that metallic lub dance. 
The (hades, or degradations of that yellow colour, are va- 
rious, according to the degrees of purity of the foffil, and, 
likewife, according to the nature of the alkaline fait em- 
ployed in the procefs. 

The fixed alkalis promote the precipitation, in the moft 
complete manner, if they are ufed in their cauftic, or pure 
ftate- The precipitate is then commonly lemon-yellow i 
but it inclines more to the white, if carbonated alkali is em-r 
ployed as a precipitant* 

15.) if 


1 1 2 
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15. ) If more carbonated alkali be added than is required 
to Saturate the acid, part of the metallic oxyd will be re- 
diflblred ; but it falls again down, of a lemon -yellow, by 
Saturating the exccfHve portion of the alkali. A Similar re-d if* 
Solution, m carbonated fixed alkali, happens, when the yel- 
low oxyd, recently precipitated and waflied, while yet 
moift, is mixed with deliquefced pot-alb, and digelfed 
in a boiling heat. If, to the Saffron-yellow folution, after 
Separation of the undiflblved refidtie, nitric acid ;s added, it 
throws down the diffolved part of a pale yellow colour. 

On repeating this experiment with cauftic lixivium, tire 
colour of the metallic oxyd changed to a dark-brown. But 
this lixivium, being afterwards examined, was found to con- 
tain nothing of that oxyd. This circumftance Serves to prove 
that it is not the alkali, but the carbonic acid combined 
with it, that contributes to effect the Solution before no- 
ticed. 

16. J Somewhat different was the colour of the precipitate 

which I have obtained from the green ifh nitric folution of 
the blacker variety of pitch-blende b J, by means ot 

cauftic Soda \ for this inclined from the yellow to the green. 
This is not owing to a latent portion of copper in the foffil ; 
as the precipitate gives neither colour nor tafte to cauftic 
ammoniac poured upbn it. 

17*) This yellow metallic oxyd readily diffolves in acids. 

t 

When treated with dilute fulpkuric acid y gently warmed, 
it was foon diffolved, leaving only the portion of lead which 
fiill remained in it. The folution, duly evaporated, af- 
forded a lemon-yellow metallic fulphat, cryftalihed in 
final 1 accumulated columns. 


18.) The 


% 
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ib\) The folution of the yellow metallic oxyd in weak- 
ened nitric acid , and made to cryftallize by evaporation , at 
firft depoftted a fmall quantity of nitrat of lead, and, after- 
wards, beautiful, clear, oblong, hexagonal tables, of a plea- 
fing, Ifoht-greenifo colour ; fome of which were | of an 
inch long, and ^ of an inch broad* To p refer ve thefe 
cryftals in their original perfection, they mull be kept in a 
clofed veffel, as they feem liable to fome decay by the ac- 
cess of air, 

19*) The folution of this metallic oxyd, prepared by 
muriatic add , evaporated to the point of cryftallization, and 
left Handing in the cold, at firft yielded fome muriated lead, 
in fine needles j but, after this, it foot into yellowifh-grcen 
cryftals, the fundamental figure of which appears to be the 
rhomboidal, or oblique quadrangular table* 

20*) By diftllled vinegar, ftrengthened by freezing, this 
metallic calx was diflblved, with the aid of digeftiom After 
gentle evaporation, this folution afforded fine, clear, topaz- 
yellow cryftals, in regular, four-fided, thin columns, with 
tetrahedral pointed terminations, Ibme of them one inch 
long* When X fubjected fome of thefe cryftals to Ignition, 
beginning with a low heat, the metallic oxyd left, after 
the expulfion of the acetic acid, prefer ved the fame figure, 
for the moft part, which the cryftals had originally pof- 
feffed* 

21*) Ph&Jphrk acid , likewife, is a folvent of the preci- 
pitate obtained from pitch-blende. But this folution does 
not long continue clear 5 the phofphatcd metallic oxyd 
falling down, by degrees, in ye How- white, amorphous floe- 
culi, of difficult folution in water. A fimilar precipitate 
alfo arifes on pouring phofpheric acid into the acetic folia- 
tion of this fofoh 
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22. ) I introduced a mixture of one part of pitch-blende 
with three of nitre, by fuccefTive portions, into a red-hot 
crucible. The mafs foamed much j but only a weak deto- 
nation was obfervable. I kept it in ignition for half an 
hour, after which 1 fet it afide to cool, it was of a choco- 
late-brown; and when this mafs, liquified with water, had 

V been filtered,, the powder, of the fofiil left on the paper re- 
mained of the fame colour. The colourlets lixivium contain- 
ed ft ill fomc undecompofed nitre ; and acids caufed it to de- 
pofite a whitifh precipitate, which for the moft part con- 
fifted of filex, 

23. ) After thefe rcfcarches, I made feme experiments 
relative to the procefe of ndiiftlon . — -When the yellow me- 
tallic oxyd was tried upon charcoal before the blow-pipe, 
it exhibited the lame phenomena as were mentioned of the 
crude pitch-blende, (4. ) ; excepting that it acquired abrown- 
ifh-grey colour by ignition 1 and that the brownifh colour 
ox the globule produced, on its treatment with foda and bo- 
rax, was purer and clearer than that from the rough foiHI ; 
hi the fame manner as the colour of the green globule ant- 
ing from its mixture with an alkaline phofphat, in the like 
procefs, was more pure and clear. 

24. ) The trials made by fufion in the crucible gave all 
exactly fuch relults, as thofe previous final 1 trials upon 
charcoal would allow me to expedh 

a) One drachm of rough fitch-hhnde^ mixed with i| 
drachm of calcined borax, together with fome char- 
coal-duft, and covered with muriat of foda; and 

b) An equal quantity of rough pitch-blende, ming- 
led with two parts of black flux, and a little muriat 
of foda, where melted, each feparately, in the wind- 

furnace 
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furnace with a ftrong fire. In both cafes the foffil 
was converted into a black-grey, dijnfcoria, without 
any trace of reduction : only that feme metallic grains 
of lead appeared, originating from the particles of that 
metal difleminated in the rouith foil'd. 

25. ) In the following experiments I employed the pure 
yellow precipitate before mentioned. 

a) One drachm of it was mixed with two drachms 
of black flux, and inferred in a charcoal-crucible ; 

i y 

b) Another drachm was mingled with twice its 
weight of calcined borax, and likewife put in a cruci- 
ble made of charcoal ; and 

c) A third drachm was mixed with 10 grains of 
charcoal-duft, 20 grains of calcined borax, and two 
drachms of powdered white glafs. 

r 

Thefe mixtures, the crucibles being firft luted, were ex- 
po fed for one hour and a half to the ft rouge ft heat of the 
melting furnace. 

The product, which in all three crucibles was nearly the 
fame, confifted of a black vitreous fcoria, but exhibited no 
indication of any metallic button. 

26. ) Being thus convinced, that the reduction of this 
metallic oxyd, which I had in view, was not to be accom- 
pliflied by means of faline and vitrifying lubftances, I re* 
folved to treat it merely with combuftibte bodies, alter the 
manner of the aflays of manganefe. For this purpofe, I 
triturated 120 grains of the yellow metallic oxyd to a pafte, 
with linfeed-oil, and caufed the oil gently to bum on a 

I i 4 teft. 
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teft. There remained 85 grains of a heavy black powder 
Behind ; which I ex poled, m a well 1 ecu red charcoal-cruci- 
ble, to the medium heat of the procdam-furnaee. 

r> * 

At the fame time, another crucible, containing pure 
oxyd of mangane/ty and prepared in the fame manner, was 
expofed to the fame fire. 

When both thefe crucibles were brought back from the 
furnace, I found, that, in the fecondy the reduction of manga- 
nefe to the reguiine, or metallic fhtc, had been nioft per- 
fectly accompli fhed. But in the fir ft crucible I found the 
oxyd, obtained from pitch-blende, in the form of a heavy 
and only loofely coherent mafs 5 which by fridlion between 
the lingers could be divided into a fine black-brown duff, 
yet poffeiFed of a metallic luitre. 

In pouring nitric acid upon a part of that dufr, the folu- 
tion went on with pretty considerable energy ^ the mix- 
ture growing hot, and giving out a quantity of red nitrous 
fumes. By this phenomenon, I was perfuaded, that the 
oxyd had in fome manner been revived to the metallic ftate, 
although not run into one mafs 3 and, hence, that this me- 
tallic fubftance is more refractory than even manganefe. 

27.) To experience, whether this oxyd of pitch-blende, 
thus far metallized, would not perhaps prove more fufible, 

I put the remaining portion in a charcoal-crucible \ covering 
it with half its quantity of calcined borax, and the remain- 
ing fpace of the veils! with pulverized charcoal. The 
outer crucible of baked clay, into which the former was 
inferred, was then well luted, and expofed to the ftrong- 
eft heat of the porcelain-furnace. My expedition, as I 
found by the refult, was not totally difappointed ; for I now 
obtained a coherent mafs, confiding of conglut mated ex- 
tremely 
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tremely minute metallic grains* whofe aggregation, how- 
ever, was not compact, but finely porous, and like froth. 
The colour of that metallic mafs was outwardly dark-grey, 
but inclining oil the ftreak to the brownifh. its metallic 
luftre, for want of perfect denfiity, was but moderate, and 
the cohefion of its integrant particles only flight. Its fpc- 
cific gravity, 6,440* 

No alteration was produced, when fmall portions of that 
rcguJus were ignited upon charcoal with the afliftance of 
the blow-pipe* On fufing it with fufible phofphoric fait, 
the globule, while melting, was coated with a dull, fiivery 
white pellicle, formed by cohering, exceedingly fine me- 
tallic globules. On continuing the fufion, this metallic 
cruft entered deeply into the body of the globule, which at 
laft acquired the appearance of a dim, grey-green, porous 
fcoria* 

28. ) With the view of attempting an artificial minera- 
lization by fulphur, I mixed the yellow oxyd with twice 
its weight of fulphur in a ffnall glafs- retort, and expelled 
again from it the greateft part of the fulphur, by applying 
heat* The refidue combined with the reft of the fulphur 
was a black-brown, compact mafs. But the degree of af- 
finity of this metallic fubftance with fulphur is but low ; 
for, on expofmg again this fulphurated mafs, in another re- 
tort, to the action of fire, the remainder of the fulphur 
admitted of being entirely driven out; while the metallic 
part remained behind in the form of a black, heavy, granu- 
lar powder. 

29. ) To inveftigate what colour this metallic oxyd would 
give to glafs-frits, and what effect it would produce on 
porcelain, when applied to it as an enamel colour, the fol- 
lowing experiments were made. 
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a) Silex * « ; • * * % drachms. 

Mild pot-afn , . . . i drachm. 

Yellow metallic oxyd . , lo grains, 

produced a clear, light-brown glafs. 

b) Silex 2 drachms, 

Mildyi^ i drachm, 

Yellow metallic oxyd < , io grains, 

yielded an opake, black-grey glafs* 


Yellow metallic oxyd . - 20 grains, 

afforded a glafs perfectly refcmbling brown ruck-cryftal 


gave a bright apple-green, opake glafs, altnofl like chryfo- 
prafe, 

Yj Vhreons phofp boric acid ^ 

from animal bones * * 2 drachms. 

Yellow metallic oxyd . * 10 grains, 

produced a dear emerald green glafs, 

Thefe tw o laft vitrifications, by degrees, attracted mob- 
ture from the atmofphere. 

/) The yellow metallic oxyd . , gently ignited, mixed with 
a proper flux, and applied to porcelain, andfufed upon it 



[Rauch-topa%)* 



prepared from bones, J 
Yellow metallic oxyd , . 20 grains, 


2 drachms of each* 


1 
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in the enamelling furnace, produced a fatu rated or deep 
orange-yellow colour, 

30, ) From the whole of thefe experiments it is manifeft, 
that the pitch-blende does not belong either to the ores of 
zinc* or to thole of iron* nor yet to the genus of mngftcn or 
wolfram* and in general to none of the metallic fubftances 
hitherto known; but, on the contrary, that it eonfifts of 
a peculiar , dijHnSf y metallic fubjlance . Therefore its for- 
mer denominations, pitch-blende ^ pitch-iron-ore 7 &c, are no 
longer applicable, and mu ft be fupplied by another more 
appropriate name,— I have chofen that of uranite , (Ura- 
nium J, as a kind of memorial, that the chemical difeovery 
of this new metal happened in the period of the agronomi- 
cal difeovery of the new planet Uranus 

31, ) In the pit Georg Wagsfort y at Johann-GeorgenJladiy 
the metal uranium like wife occurs in the form of a metallic 
oxyd, of an earthy appearance. This is the earthy foflil, 
already mentioned at the beginning of this effay, which 
there accompanies the compact uranitic ore under various 
fhades of colour, palling from the pale fdphur-yellow into 
the brick-red, as alfo into the brown-yellow. The light- 
yellow and reddifh varieties are thepureft; fmee, whendif- 
folvcd in nitric acid, and treated with Pruliian alkali, they 
immediately precipitate of a brown-red colour; The darker 
varieties, on the other hand, contain more or lefs of iron. 
This earthy oxyd of uranium has formerly been taken for 
an ochre of iron. It has like wife been confidered, as the 
product arifing from a previous decay of fliiftofe nnca, which 
forms the gangue, containing this fulfil in the mine juft 
mentioned* 


* This is called Georgium fuius in England only. — Tranfl. 


3M 


49 1 X*VII. Ch e mica l Era mi nalio n of Ur anile. 

32. ) To this p]ace like wife belongs the green mica y as it 
was formerly called, that is alfo dug from the fame pit. 
This beautiful folll I is found in the fi flu res, rifts, and part' 
ings of the rock, as well as upon the earthy uranitie oxyd \ 
for the moft part, in the form of thin quadrilateral tables, 
fame of which approach to the cubical figure. Its colour 
is variable, paffing from the emerald green to that of the 
green-finch, to a lemon- yellow, and even to the filver- 
white, — It is alfo found on the Tamuubanm at Eibenjhck y 
moffiy upon brown hornftone-quam, though but very fpar- 
ingly. 

33. } It is indeed certain, upon various grounds, that this 

fodl is not a true mica. Yet its nature continued to be a 
matter of queftion, until Bergmann y on analyiing it, thought 
that he had dlfcovcred in it muriated copper and argil ; and 
it was upon this authority that Werner has given it the 
name Chalcolite . Notwithftanding this, Bergmarm (Hi I 

entertained fome doubt concerning the refult of his own 
experiments j efpecially as he could examine only a very 
final I quantity oi it, 

34. ) But accord nig to my experiments, this green mica, 
or chalcolite, is a crystallised oxyd of uranium? coloured by 
copper. After having procured, with great trouble, and faerri 
ficing feveral fpecimens, a final i quantity of exquifitely 
pure cryflals, I poured upon them nitric acid, which dif- 
fulved them quietly, and entirely in the cold. Into one part 
of this folution I dropped nitrated filver; but no turbidneft 
en fued, though Bergmann aflerts that he has obtained mu* 
riat of filver. (Horn-Giver). 

Into another portion of the folution of the green cryftals 
I introduced a polifiicd fteel-fpring, and found that it be- 
came ijieruftcd with a coppery coating of metallic luftre. 

The 






I 
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The remainder of that foliation was fat u rated with can (He 
, ammoniac, A blueifb-grey precipitate fell down* and the 
liquor, like wife, ailumed a blue colour. I then added as 
much ammoniac, as was neceflary to diifolve all the cop- 
per contained in that fluid > after which, I decanted the 
bright blue folution from the precipitate ; affufing upon 
this laid fiucceffive frdh portions of ammoniac, until this 
alkaline fluid was no longer tinged blue. The refidue, 
which had been thus freed from copper, I rc-dlflolved 111 
nitric acid, dividing the folution into three parts. When 
a poliflied watch- ip ring had been iinmerfed in the fir ft 7 nei- 
ther copper, nor any thing elfe was precipitated* By com- 
bining the fee and portion with P ruffian alkali, a brown-red 
precipitate fufficientiy copious was obtained. From the third 
portion, caufltc pot-afh threw down a pure yellow oxyd of 
uranium. 

Copper, however, ftiouM not be confidered as an effen- 
tial conftituent part of the cryftaliized oxyd of uranium \ 
juice I have not found the leaft trace of it in another va- 
riety, that had a pure wax-yellow colour. 

SECOND SECTION 

Another more pure variety of compact uranite, of a 
luftre almoft metallic, which I afterwards received from 
Joachimsthaly induced n:c to repeat its analyfis* 

A, 

a) Five hundred grains of this uranitic ore were pow- 
dered, and digefted in a gentle heat, with nitric acid of 
a moderate flrength. The quantity of the acid employed, 
not being fuflicient to effect a total folution, the mixture 
appeared like a fluid, rendered turbid by a fine brick-red 
mud j but which dilappeared on the addition of another 
iinali portion of nitric acid. The folution became clear, 
while a light-grey flocculent matter feparated, and was of a 
greenifh afpedi, The refidue colleifed by filtering weighed 

3Q 
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30 grains after drying, When placed upon a teft, gently 
heated, its fulphureom part was con fumed with a faint flame ; 
and the remainder proved upon trial to be mere filkeous 
earthy weighing 25 grains. 

S 

4 ) The nitric folution was in part generally evaporated* 
It depofited nitrat of lead; which, when rc-diilolved in 
water, and combined with fulphurie acid, yielded 35 grains 
of fulphated lead. Thcfe indicate almoft exactly 25 grains 
of metallic lead . 

After this reparation of the lead, the nitric folution gra- 
dually fhot into longifh hexahedral plates of a light- yellow 
colour, iomewhat inclining to the green. This nitrat of 
uranium, re-diflblved in water, and treated with cauftic 
pot-afh, afforded 440 grains of yellow precipitate. 

c) The remainder of the folution, that would no longer 
cryftallize, when tried by Pruflian alkali, fliewed by the 
blue colour of its precipitate, that it had been contaminated 
with iron* This precipitate was then inpilTated, driving out 
the nitric add by means of heat ; after which it left a refidue 
weighing 40 grains. This Jail, when boiled again with nitric 
acid, and filtered, left on the paper a red oxyd of iron ; which, 
triturated with 1 in feed-oil, and ignited, obeyed the magnet, 
and weighed 13 grains. 

Since, therefore, an hundred parts of this ore contain 
no more than cue part of fulphur, and, on the other hand, 
five parts of W; there remains no doubt, but that this 
lmall quantity of fulphur belongs to the lead exi fling in the 
ore. For this reafon, I no longer confider the black u rani- 
tic ore, including its varieties, and taken by itfelf, as an 
ore mineralised by fulphur, but as a nimperfeft metallic ex yd ; 
that is to fay, combined with but little oxygen. This con- 
dition, fo nearly approaching the metallic ft ate, is the caufe 
why the folution of this oxyd in nitric add is attended with 
extrication of heat and nitrous vapours* 

Hence, 
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Hence, according to what has been faid, the fliining 
black ore of uranium from JoachimJihat is compofed, in one 


hundred parts, of : 

Sulphat of lead • * , * * . 6 

Sikx 5 

Oxyd of iron 7 attraduble by 7 2 50 

the magnet - * . . J 

Uranium . . . - * . 86,50 


100 

E. 

With the yellow oxyd, that had been precipitated from 
the folution of the uranitic nitrat, freed from, iron, (A. 6.) 
I inftituted federal experiments, with a view of its reduc- 
tion. Thefe, however, did not completely snfvver my de- 
fire, to obtain a pure metallic button, run into a compact 
mats* Of thofe experiments, the following is that which 
has beft fueceeded. 

Fifty grains of this oxyd, when ignited, were formed 
with wax into a ball, and in a well-clofed charcoal crucible 
expofed to the moft vehement heat of the porcelain-furnace* 
the intenfity of which gave 170 degrees in Wedgwood's 
pyrometer - The metallic button obtained weighed 28 
grains, and prefented a dark-grey, hard, firmly cohering, 
finely-grained, of very minute pores, and, outwardly, glit- 
tering mafs. On rafping this with the file, or rubbing it 
with another hard body, the metallic luftre appeared on 
the place, thus laid bare, of an iron-grey colour ; whereas 
in the other affays that were lefs perfedl, the ftreak of the 
uranitic re g ulus is ufually more verging to the brown ilh. 
This metallic button like wife furpafied in fpecific gravity 
thofe before obtained y being, 8, too. 
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lviii. 

CHEMICAL EXAMINATION 

OF 1WO NEtVLy DTSCO VERES 

T I T A N i r e s. 

The difcovcry of Titanium 3 in the red Hungarian fhbrl*, 
and in the fmall hair-brown cryffais, from the country about 
Pajfau\^ having fo much excited the attention of Chemifls 
and Mineralogies, it was natural to expedl, that this new 
metallic fubftance would alfo be found in other places* 
The event has fhe wn, that this expectation was not ill 
founded* 

The chemical analyfis made at Paris by Vauqtiilin and 
He chi , with a foffil, difeovered by Miche and Cordier at 
St. Trieux , in the department of Haute- Vienne y has fhewn^ 
that this metallic fubflance is likewife a native ofFranceJ. 






To this the prefent eflay affords a new addition, by 
giving the analyfis of two other titanites y but lately difeo- 
vered, 

FIRST SECTION * 

Titamtc from Spain. 

I had the pleafure of receiving from the collection of 
Baron Racknit% at Drcfden , which is particularly rich in 



* See EJfay XIV* page 200 , 

t Effay XV* page zir. 

J Journal des Mines. Paris. No. XV, page 10. ' 1 I 

Spanifh 
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I 

Spanish minerals, a foffil whofe outward chara&ers juftified 
the fgfpicion, that it might be an ore of Titanium* 

It occurs at Cajudo 5 near Vuitrago^ in the province of 
Surges. 


The internal colour of it is a light teddifil-brown, inclin- 
ing in fome places to the copper-red ; but externally it is 
coated with white clay. It feems to have the form of a 
hexahedral column, with a flat fix-fided pyramidal termina- 
tion ; but inftead of the a£tual point, it has a regular exca- 
vation, which refembles an inverted, hollowed, hexahedral 
pyramid* In the infide, that foffil has a ftrong femUmetal- 
lie lufire. Its erofs-fra£ture is very difti nelly ftraight la- 
mellar ; and its longitudinal fradlure imperfeftly and fmall 
eonchoidaL It is very little tranfparent on the edges ; 
brittle, very hard, and of difficult lcvigation, by which it 
affords a greyiih-brown powder. The fpecific gravity of 
it is = 4,1804 

One hundred grains of it, finely ground, and mingled with 
600 grains of mild pot-afh, were brought to fufion in a crucible. 
The melted mafs was of a pearly-grey, which, upon re-di Ab- 
lution in hot water, depofited the ox yd of titanium of a per- 
fectly white colour. When this had been filtered off frosn 
the colourlcfs alkaline fluid, and lixiviated with water, till 
the wafhlngs no farther indicated any trace of alkali, it was 
deficcated, and found to weigh 175 grains. 

This titanic oxyd readily dlffolved in muriatic acid, and 
was precipitated from it of a permanent green, by Pruffian 
alkali, and of a lively brown-red, by gallic acid ; and in 
genera], In all its other properties, it agreed with the white 
#xyd of titanium, extracted from the red Hungarian fhort 

k k 
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SECOND SECTION 
Titamte from Aschaffenbitrg. 

With the foregoing titanite from Spain another foffil 
correfponis, which Prince Dimitri Gallitzln has found fe- 
ver al years part not far from Aschajfenburg , in the Spefsart 
for eft, prefer ved in his collection as a mineral not yet afeer- 
* tained. 

Its interior colour is a deep reddUh-brown ; externally 
ft pafTes fame what into the lead-grey, and exhibits filver- 
white feales of mica adhering to it. The fpecimen, here 
examined, was a rounded prifmatic, and, as it appeared, a four- 
ftded cryftal j the alternate angles of whofe facets feemed 
to be obtufe, and the ends apparently not yet completely 
cryftallized. Its fracture exhibits a ftrong fcmi-metallic 
fplendour. The longitudinal fradture is ftraight foliated; 
the crois fracture, imperfectly conchoids!, It is untranfpa- 
rent, brittle., and very hard. Its fpecific gravity was found 

Ora hundred grains of this titanite were finely powdered, 
and fufed with 600 grains of carbonated pot-afh, The 
mafs, when fixed by cooling, prefented a greenifh furfacc, 
and a pearly grey fracture. Upon pulverization, and folu- 
tion in water, the filtered alkaline liquor was like wife 
grcenllh, butfoon loft its colour. The lixiviated and dried 
$xyd af titanium weighed 166 grains. Its white co^ 
lour had. a little of a reddifh tinge, arifing, perhaps, from 
a final! portion of manganefej the traces of which were 
fhewn by the external greeniih colour of the melted mafs, 
as well as afterwards by that of the alkaline liquor. 

As for the reft, the metallic oxyd obtained from this 
foflil of Asehnffmhur* exhibited in every refpeft the fame 
habitudes or relations, as the preceding from Spain, or 
chat which had been feparaied from the Hungarian titanite. 

LIX. 
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LIX. 

CHEMICAL EXAMINATION 

OF SOME 

FERRUGINOUS TITANITES . 


FIRST SECTION 
Iron-Jhot Titanite from Cornwall. 

I THIN a few years a foflil has been brought into 
notice by the name Menachanite , which has been found 
in the parlfh of Menachan , in Cornwall , and confifts of 
grey -black, land- like grains, obeying the magnet. Mr. 

Gregor ^ of Menachan, who dedicates his ftudy to mine- 
ral ogical chemiftry, has given not only the fir ft informa- 
tion of this foffil, but alfo a full narrative of his chemical 
refearches concerning it* The chief refult of thcfe is, that 
menachanite has for its conftituent parts iron, and a pecu- 
liar metallic oxyd of an unknown nature ** 

By the following examination it will appear, that this 
fubftance, which, befides iron, forms the fecond chief com- 
ponent principle of menachanite, is precifely the very fame 
which conftitutes the Hungarian red ftidrl^ namely, oxyd of 
titanium. With this opinion alfo, moft of the phenomena, 
noted down by &£- Gregor ^ in his operations with menacha- 
nite, agree* 


* CrelPs Qhcmifcbe Annalen , 1791 . vqI, I* pages 40 and 103* 

k k 2 ■ Though 
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Though I was eafily, convinced of this fa£i by my own 
experiments, it Teemed, on the other hand, very difficult to 
feparate entirely the iron from the titanic oxyd; and, 
hence, to afeertain the true proportion of thefe two ingre- 
dients to each other, Paffing over various experiments 
which I made with this defign, 1 will relate only the two 
following, by which I obtained the oxyd of titanium, freed 
the 1110ft from iron* 


A, 

a) Two hundred grains of menachanite, finely powdered, 
were mixed with ten times their quantity of a lixivium, 
compofcd of equal parts of cauftic pot-affi' and water* This 
mixture, being inpifikted to drynefs in a polifhed iron-pot, 
lodged in a fand-bath, was afterwards ignited in open lire* 
The mafs ran into thick fufion, and affirmed in cooling a 
dirty dark-green colour. 

b) By dilution with water, it gave a greenifli Tolution, 
from which a dark cinnamon-brown powder fubfided, which, 
detained on the filter, edulcorated, and dried, appeared very 
loofe, and weighed 3^4 grains. 

c) The green alkaline fluid Toon loft its colour, and depo- 
fired Tome brown flakes, which upon trial were found to be 
an impure oxyd of manganefe^ and weighed half a grain. 
\Yhen this liquor had been treated with an over-proportion 
of muriatic add, and again neutralized with carbonated pot- 
afh, it afforded a whitifh precipitate, which afterwards was 
decompofed into feven grains of ignited JHex y and two 
grains of oxyd of titanium . 

1 

*0 The 374 grains of brown-powder (/) were mixed 

with fix ounces of muriat of ammoniac^ and fublitrud in a 

* 

retort. 
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retort. The fal-ammoniac volatilized of a firong yellow. 
The refidue had the form of a loofe, ifabsiia- yellow pow- 
der, and was found to be ft ill contaminated with iron. 
When freed from this metal by previous lixiviation with 
water, and fubfequent digeftioo with muriatic acid, it was 
of a grey-white, after a repeated washing and drying, and 
amounted to 168 grains* 

e) This grey- white metallic oxyd, proving infoluble in 
acids, was fufed in a crucible with five times its quantity of 
carbonated pot-afh, and poured out. After congelation, 
the faline mafs prefented a pearly whiter was compact, and 
of a coarfe-ftriated fracture. On triturating, and waiting 
it with water, the metallic oxyd was left behind of a per- 
fectly white colour* This, when edulcorated and dried, 
weighed 276 grains, and (hewed itfelf in every refpect to be 
a completely pure oxyd of titanium* 

f) To obtain the iron, I diftblved in water the fublimed 
muriatof ammoniac (d) y mixed the folution with the water 
employed for edulcorating the refidue, which thereby be- 
came murmted, and then I fat u rated the whole with cauftic 
ammoniac. The brown oxyd of iron 7 thus feparated, was 
dried, drenched with 1 in feed-oil, and heated to rednefs* It 
weighed 1 00 grains, and was rapidly and entirely attracted 
by the magnet* 

B. 

I effected another complete decompose ion of menaebanite 
in the following fliorter way, 

» 

a ) Two hundred grains of rnenachanite were prepared tor 
their decompofition in the fame manner as explained before 
at (A r and &) > and the light-brown powder, thus ob- 
tained, was ignited for half an hour in a crucible. It now 
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received a blackifh chocplate-brown colour, and weighed 
260 grains, 

b) Alter having affufed upon it three ounces of muriatic 
acid, I evaporated it in a porcelain veil'd to a moderately 
deficcated mafsj the colour of which was yellow, like the 
yolk of eggs, and mixed with orange-yellow, It was then 
diluted with water, and put on the niter* The filtered li- 
quor contained muriated iron, and the wafhed refiduc exhi- 
bited on the paper a fine, heavy powder, of an ifabdla- 
yellow, which, dried in a low-heat, weighed 106 grains* 

c) I mixed this with a quintuple portion of carbonated 
pot-alb, and brought it into full on in a crucible. The 
piafs, when poured out, and fixed by refrigeration, was of 
a pearl-grey, with fome light-brownifh fpots. Upon tritu- 
rating, and edulcorating it with water, the titanic oxyd re- 
mained behind as a floceulent, yello with- white powder, 
amounting to 226 grains, when deficcated in the air* 

•§ 

d) This oxyd readily diflolved in muriatic acid, and en- 
tirely, without leaving any refiduc. However, it was not 
perfectly free from iron ^ fine# the precipitate produced from 
it by the infufion of galls did not exhibit that deep-yellow- 
red-colour, which is peculiar to the pure gallated oxyd of 
titanium. On this account, I cauled the folution to boil 
upon a fand-heat ; by which management the titanic oxyd 
feparated from the liquor in the form of white gelatinous 
fiocculi. It was then collected on the filter, and lixiviated 
with water, until this laft was no longer blackened by gallic 
acid.. 

1 1 

t) The titanic oxyd, again deficcated, appeared now of 
a blight yellow colour, and was not attacked .by acids in its 
prefent flate, To render it again fblublc, I ignited, and 

urged 
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urged it by heat to fufion, with five times its quantity of 
carbonat of pot-aft. The pear!- grey mafs, then produced, 
and fafiened by warm water, depofited the metal lie ox yd of 
a perfectly white colour, weighing 230 grains, after edul- 
coration and drying. Muriatic acid readily diflolved this 
oxyd, which now, upon trial, appeared to be pure oxyd of 
titanium y abfolatdy free from all iron, 

f) The fluids, that held the muriated iron in folution, 
were combined with eaufHc ammoniac ; and the oxyd of iron 
precipitated by that means, when moiffened with li 11 feed- 
oil, and ignited, was found to weigh 102 grains. 

With regard to the proportion of titanium to iron in me- 
nachanite-, it cannot be determined in the direct way. The 
reafon of this is, that the weight of the feparated oxyd of 
titanium varies very much, according to the different de- 
grees of faturation with oxygen, and perhaps alfo with car- 
bonic acid \ and moreover, according to the degree of defe- 
cation, With greater certainty may the flate of the 

iron contained in menachanite be determined ; which feern- 
ingiy agrees with that of Ethiops martin /, or black oxyd of 
iron, attractible by the magnet. Allowing this, the confti- 
iuent parts of Menachanite in the hundred may be ajfumed 
its follows : 

Oxyd of irony attradfihle by the magnet . 51 


Oxyd of titanium . . . . . . . . 45,25 

Silex ....... ... 3,50 

Oxyd of manganefe ....... 0,25 


100 

c. 

In order to become acquainted with thejbalmudes of me- 
nachanite in fire, I fubjeded it to the following experiments. 

K t 4 Expofcd 
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a) Expofed in a charcoaUcrucibh to the fire of the porce- 
lain- furnace* it proved infuiible. Its grains were rendered 
fame what more porous ; its black colour had become paler, 
and its luftre lefs brilliant. At the fame time its filtffaoe 
was found overlaid with minute grains of iron. 

h) But in the clay-crucible^ the mcnachanite entered into 
perfect fufioii, and in this fiate was imbibed by the pores of 
the veflel; the places of which, that had been penetrated 
by the melted foffil, were externally brown, but in the 
fradlure blade and refplendent. 

SECOND SECTION 

Ferruginous Titanite from Aschaffenhurg. 

Menachanjte is not the only infiance of a foffil com- 
pofed of the oxyds of iron and titanium. Bdides that from 
Cornwall, fimilar mixtures occur in various countries, differ- 
ing only in the proportions of their refpedive ingredients. 
A proof of this is afforded by the following examination of 
a foffil, which Prince Dimitri Galhizln has like wife found 
in the Spefsart foreft, near Aschaffcnburg , together with 
the pure titanite defer ibed and examined in the preceding 
fe&ion. The fpecimens given me for the fake of this en- 
quiry, by that zealous promoter of mineralogical fcience, 
are of various fizes j the largeft is two inches long, one 
inch broad, and half an inch high. Mofi of them are free 
from the ^elnfone^ pr matrix ^ but (bme are embodied in a 
grey, flat-conchoid a l quarz (Fettquarz). Their colour is 
iron-black, accompanied outwardly by a moderate, but In- 
wardly by a ffrongcr, metallic luftre. The foifil itfelf is 
compact and opake. Its frablure is uneven, and of a fine 
grain ; its fragments indeterminately angular. It is very 
brittle, hard, and is only with difficulty ground to a fubtfc 

pov/d er 
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powder, which has a black colour. Its fpeeific gravity is 

4 > 74 °- 

By the magnet this foffil is not in the leaft attracted, not 
even its final left fpl inters; nor does it itfelf attract the leaf!: 
particle of iron. The more remarkable is it, therefore 
that it is poflfefTed of the property of indicating, like the 
loadftone, the adverfe poles, by comrarily att ratting and 
repelling either end of the poles of the magnetic needle, or 
any moveable magnetic bar, 

n) One hundred grains of the foffil, finely pulverized, 
were boiled down to drynefs upon a fand-bath, in a polifhed 
iron-crucible, with two ounces of alkaline lye, one half of 
which confifted of cauftic alkali. The veffel was then 
placed between burning charcoal, urging the heat to the 
ignition of the mafs ; whereby it fufed with the confidence 
of a thick fy rup. The refrigerated mafs was of a dirty 
brown ilh hue. On being fbftened with water, its undif- 
folved part fubfided as an incoherent, reddifk-browu pow- 
der, weighing 144 grains, after waihlng and deficchtion. 
The alkaline liquor was delfitute of colour, and had taken 
up nothing of the foil'll, 

h) Upon thefe 144 grains a fufficient quantity of muria- 
tic acid was poured, and again evaporated from it nearly to 
drynefs. On diluting this combination with water, an ilk- 
bella-yellow precipitate fell down from it, This laft, col- 
lected on the filter, edulcorated, and dried, and then heated 
to fufion with five times its quantity of carbonated pot-afh, 
yielded a grey-white mats, from which, after dilution with 
water, I obtained a ycllowifh- white powder, which, cleared 
by waihingfrom the faline particles, and deficcated, weighed 
| 45 grains. Italfo, when accurately examined, fhe wed evi- 
dently, that it was oxyd af titanium. 


c) The 
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c) The portion of iron, fufpended in the muriatic folia- 
tion* was precipitated by cauftic ammoniac, and, when col- 
ledled, it was moiftened with l in feed-oil, and fubjedled to 
a low red- heat* This iron weighed 78 grains, and the whole 
of it obeyed the magnet* 

As, therefore, no other conllituent part exiftedjn the fof- 
£1, I may fairly confider the remaining part as its tit ante 
portion* According to which, an hundred parts of the fof- 
fil contain : 

Oxyd of iron , , 78 

Oxyd of titanium . 22 


100 

THIRD SECTION . 

Ferruginous Titanite from Ohldpidn* 

A* 

At the works at Ohlapian^ in Tranfylmnia , where auri-^ 
ferous fands are waflied, there occurs a titanite mixed with 
lefs iron. It confiftsof comprefled, or flat, rounded grains* 
for the moil part of the fize of a lentil* in which, now and 
then, flight traces of a deftroyed cryftalline form are ol>* 
fervable. Its colour is greyifh-black, inclining to the 
brownifh-red, It is opake* externally of a middling, in- 
ternally of a brighter, metallic luftre ; of a lamellar tex- 
ture i very hard, brittle j and reducible, by grinding, to a 
greytfli-brown powder. Its fpecific gravity is 4,445. 

If heated alone before the blow-pipe, it fuffers no fenfi- 
ble alteration. Nor does the magnet fhew any action upon 
this fbffil, either in the rough ftate, or roafted. 


This 
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This foilil is one of the mingled heterogeneous parts 
confuting the auriferous fands at Oblapian, which confift 
of very unequal grains, as well with regard to their ihape 
or form as to their bulk. Of thefe accumulated fands, 
the larger grains confift:, for the greateft part, of this titanic 
ore* 

The middle-feed grains are partly light-crimfon, partly 
carmine-red. They are opake, and have half a line, 
of an inch) in diameter. They bear great refemblance to 
fpinell, or, on account of their conchoi dal fracture, to the 
ruby, or red fapphire. 

The fmalleft of them, which feem to be grains of quarz , 
are ydlowifti-white, very transparent, or fc mi-pel lucid, 
acute angular, and in their diameter hardly part of an 
Inch wide. 

Of this laft fize there exift alfo many fine black grains 
in the general mafs, which probably are like wife titanium * 

Thefe, and the granular quarz, conftitute by far the 
greateft: part of the whole. The mingled 1 heap, from one 
Jtxth to one fourth part, confifts of the red grains; but 
the larger titanic grains Lie but fparingly diftributed among 
them. 


a) Two hundred grains (by weight) of thefe minute ti- 
tanites, previoufly pulverized, were mixed with a lixivium 
made of 600 grains of cauftic pot-a*h in a filver veffel, and 
after being evaporated to drynefs, gently ignited for half an 
hour. This mafs came out of the fire of a verdigris co- 
lour, with brown- red fpeckles. When diffufed in water, 
and palled through the filter, it left on the paper a loofe, 
bright, and brown-red powder. The filtered alkaline li- 
I quor 
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quox had at firft a deep-green colour* but which foon difap- 
peared; and it depofited oxyd of manganefe^ weighing four 
grains after ignition. When this precipitate had been re- 
moved* I faturated the fluid with muriatic acid, which 
threw down a whitifh precipitate, turning yellow upon de- 
ficcation, and confifting of oxyd of titanium. 

b) This brown-reddifli powder I boiled in a fiand-heat 
with muriatic acid* evaporating it afterwards nearly to dry- 
nds. By this treatment the mals affirmed a yellow colour, 
like the yolk of eggs. It was in the next place diluted 
with water, and the white oxyd of titanium , feparating 
from the fluid, was collected on the filter. 

\ 

r) This oxyd, being lixiviated and deficcated, together 
with the titanic oxyd obtained at (#), was mixed and fufed 
ina porcelain-veffel with fix times their weight of carbo- 
nated pot-afh. This united mafs, when re-diflblved in hot 
water, depofited a very white, pure oxyd of titanium , now 
foJubls in all acids; which in this ftate of purity, and after 
waiting and exficcation, amounted to 275 grains. 

d) Cauftic ammoniac precipitated the oxyd of iron, that 
was held in folution by the muriatic fluid (//), This being 
collected, wafhed, and expofed, with fome 1 infeed -oil* to % 
gentle red-heat* was found to weigh 23 grains. 

On calculating by the method noticed in treating of me- 
nachamte* it appears that an hundred parts of this fojfti 
from Ohldpidn confift of : 

Oxyd of titanium £4 

Oxyd of iron 14. 

Oxyd of manganefe ..... 2 
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E. 

By this difference difcovered in thofe three foffils, with 
refpeet to the proportion of their two chief conftituent 
parts to each other, their clarification in the mineralogical 
fyftem is rendered fomewhat difficult. — If the predominant 
conftituent parts be affumed as the bafis of a mineralogical 
arrangement, the fofftl from Ohldplan will take its place as a 
lpecies of the titanium genus, under the name of Jldero-ti- 
tanium ; but the menachaniii , together with the fojftl from 
the Spefsartj would conftitute a new fpecies belonging to 
the genus of iron, and obtain the denomination of titano* 
fukrunu 

To conclude: as, bchdes in the foffils here treated of, I 
have difcovered in various others, of the genus of iron. 
Tome traces of this new metallic fubltance fas, for exam- 
ple, in the fmall magnetic iron-grains from Ceylon ^ which arc 
often found there in confiderable quantity, on walhing the 
collected hyacinth, and other fmall loofe fragments of gems), 
it is neceffary, that for the future, in the more accurate 
examinations of the iron {tones and ores of iron, regard 
Ihould alfo be had to titanium^ as one of their poffible in- 
gredients. 


CHEMICAL EXAMINATION 


OF THE 

GARNET-SHAPED ORE of Mangamfi. 


In the granitic rocks of the Spefeartj near dschaffenhurg ? 
whofe chief aggregate parts are coarfe-granular fel-fpar* 
moft frequently of a flefh-red, grey-quarz, and a little fil- 
very-white mica; there I ike wife fome times occur j as accef- 
fary ingredients, fomc black prifmatic fhorls, but, ft ill fel- 
domer, a fofBl, hitherto unknown; the analyfts of which I 
have made the fubjeet of the prefent efTay, and which, in 
the mean time, I defignate by the name of garnet-Jhaped 
ore of manganefe * 

The merit of its difeovery belongs to Prince Dimitri 
G&llitzin ; and that of the defeription of its external cha- 
racters, here fubjoined, to Mr. Karjlm* 

ct The varieties of this fofiil moft recently collected pof- 
u fefs a deep-hyacinthine red colour, which, in fome, changes 
t£ to, the reddtfh^ or yellowifo-brozun ; and fome burit pieces, 
i£ that appear to have already fuffered fome decay, arc in- 
“ war^y fpotted, greemjh* 

% 

“ Their form of cryflallization is not quite diflincl ; m 
“ perfeff cryjioh having been yet found. But to judge 
“ from the fragments infpedted, as well as from the calls, 
“ (the originals of which exift in the Cabinet of Prince 
“ Gallitmn their leading figure feems to be a double eight- 
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l 

u fided pyramid y {harpened off on both ends with four fur-* 
faces* This pointed termination is more fiaty and all 
<c the angles are more rhombic y than in the garnet. Their 
™ edges are partly without truncation, and partly in a re- 
“ verfed order ; fo that two and two joined to each other 
tc have their faces formed by the * truncation, but the third 
w remains entire, Thofe cryftals are in part of a middling 
c< Jize y in part finally and very finally all of them imbedded 
w in granite, 

<c Externally they arc finely ^ and, as it feems, alternately 
4t jlriated . 

u At the fame time they are jhining* The fmalleft va- 
tc ricties alone, in which the ftriae almoft entirely efcape 
obfervation, are Wrongly refplendent, of a luffre between 
<s: the glofs of fat and the brilliancy of the diamond* 

u Internally, (where the foffil is undecayed) it is through- 
€t out very rejphndenty of a fine diamond iuftre. 

“ Its fraBurs is in two direHions \ namely, thofe which 
correfpond with the ftriae, straight-laminated ; but in all 
other directions, making an angle with the ftris, fmall 
“ cone hoi da L 

u The fragments appear to be angular, of an indefinite 
cc form. 

u In thofe fpecimenfe ivhich I have before me, I do not 
perceive detached or inflated pieces. 

cc The foffil is alfo strongly tranfparenty more or lefs, on 
tc the edges, 

ct Semi- 

\ « 


t 
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lc Semi-indurated , in a higher degree than pitchftone; 
cc V ery brittle j and not particularly heavy. 
a Its fpecific gravity , at a mean ratio, I have found to 
4C be 3,600.” 


A. 


Ignited by itfelf upon charcoal, this foflil is by de- 
grees converted into a round grcenifh-black globule. 

b) By borax it is gradually diffolved into a clear olive- 
green pearl. 

c ) Neutral phofphoric fait a&s upon it only in a languid 
and imperfect manner, and forms with it by folution a very 
rifty globule, of a faint amethyftine tinge. If nitre be 
projected upon it, while red-hot, the fait remaining upon 
the charcoal, after detonation, acquires fome deep amethyft- 
red fpots. 


B, - 

a ) Hundred grains yielded, by grinding to finenefs, a 
rcddifh-yellow powder. This was covered with a lye con- 
taining 300 grains of carbonated pot-afh ; and when previ- 
oufly infpiffated to drynefs, it was fubjefted to red-heat. 
The ignited deep-green mafs, diffufed in water and filtered,- 
afforded a lixivium of the fame colour. By faturating it 
with nitric acid, its green colour was changed to a red. 
When expofed to a warm temperature, all its colour difap- 
peared, and the fluid depofited brown flocculi, which, col- 
lected, weighed \\ grains. 
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b) The lixiviated refidue was of a deep black-brown, 
and weighed, Aipon deficcation, 14 1 grains. Nitric acid, 
with which it was digested, fhewed by itfelf alone no folvent 
power upon it 5 but attacked it only when I added fugar to 
the mixture. The black-brown colour of the mixture dis- 
appeared ; and from the foliation, now become clear, fillet- 
cus earth feparated, amounting to 35 grains, upon ed ulce- 
ration and red-heat, 

c) To the clear, bright-yellow, nitric folutioo, cauffie 
ammoniac was added to excefs of fatu ration, A light- 
brown precipitate enfued, The remaining colon rids fluid, 
reduced by evaporation to a Smaller volume, continued u un- 
changed, on combining it with carbonated pot-afh. 

d) I re-diflblved this precipitate (y) in muriatic add, and 
treated the folution, firft with Idscauftic pot-afii than was 
required to neutralize the little predominant portion of un- 
combined acid. Upon this, I added to it a folution of 400 
grains of tart rite of pot-aih [tartar us tartarijatus) y which 
produced a copious, ff raw-yellow precipitate, in fine grains*. 
The whole mixture was again evaporated to drynefs, 
then ftrongly ignited in a porcelain-crucible, and the 
black-brown refidue was lixiviated with a fufficient quantity 
pf water. 

This refidue, when dried again, together with the pre- 
ceding, of 4| grains [a) y was once more ignited. It then 
appeared in the character of a fine axyd cf mangamfi , .and 
weighed 49 grains. 

I digeftcd once more this rnanganefian ox yd Ruth nitric 
acid, adding fucceffivc portions of fugar, and, laftly, diluting 
the mixture with water, and filtering it. On the paper 
there remained oxyd of lrm y which, edulcorated, and heated 

L 1 to 
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to rednefs, weighed 14 grains; and, after a fecond ignition 
With wax, was quickly attracted by the magnet* By de- 
ducting this, there remain, therefore, 35 grains for the sxyd 
of manganefe * 

/) The water employed to lixiviate the ignited mafs (i) 
exhibited now a colourleis alkaline folution, When fully 
neutralized with muriatic acid, and treated with carbonat 
of foda, a white, loofe earth was precipitated, which, 
edulcorated and ignited, weighed 14^ grains. This earth, 
diffolved in fulphuric acid, and, when made to cryftallize 
by proper management, afforded, throughout the procefs, 
cryftals of alum, 

1 

Wherefore, hundred parts of this gaimet-jhaped ore of 
manganefe have yielded: 

Oxyd of manganefe e) , , * 35 

Oxyd of iron » * e) , ■ * 14 

Si lex * i) • . * 35 

Alumine *.*/}**• 14 > 2 5 
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CHEMICAL EXAMINATION 

OF THE 

NATIVE OXYD OF TIN 

( T'tn-Jlmt . Xinnjiein ) . 

FIRST SECTION. 

Experiments in the dry way. 

The ajfay of tin , or the procefs of producing metallic 
tin in the dry way y by reviving a fmall quantity from the 
tin-ore, (called Tin-ftone) or the native oxyd of tin y with the 
leaft poffible lofs of weight, has hitherto been fubjedt to 
many difficulties, I have always obtained unequal, and 
hence uncertain reful ts, in the repeated experiments, which 
I have made, according to the directions given in the ele- 
mentary treati fes on Docimasy y or Art of a faying Metals \ that 
is to fay, by combining the tin-ores to be aflayed with fixed 
alkalis, with borax, and the like. The caufe of this failure 
chiefly depends on the fol ability of the oxyd of tin in the 
alkaline additions, employed as fluxes in the procefs* 

On the contrary, the following affays^ performed in the 
fimplcfl: manner, without any addition, and merely in char- 
coal-crucibles, have always given me much more certain, 
and, on repeating them, conftant refuits, with the exception 
of an inconfiderable difference* 

Ll % A, 
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I 

A. 

A Jays in char coal- crucibles. 

1.) Brawn , cryftallized tin-ftme (Xinngraupen) from 
Schlackenwalde, in Bohemia ^ of the fpeciftc gravity of 6*760, 
One hundred grains of this, in entire pieces* were intro- 
duced into the cavity of a charcoal-crucible, clofmg Its ori- 
fice with a ftopper of the fame materials* 7 'his charcoal-cru- 
cible was then tightly infcrtcd and fattened in another of 
baked clay* placed upon the forge-hearth before the nozzle 
of the bellows, and the contents of the firtt, reduced to the 
reguline ftate, by di reeling thither a brifk current of air for 
half an hour* The metallic button of tin produced was a 
little blackifh on its fides, and its furface coated with a 
greenifix cruft* It weighed 721 grains. 

. vH : 1 

2.) Light- brown , acicularly cnyjalli%ed tin J one ( Needle- 
tin J from Polgoaih^ in Cornwall. 

jbi v j*rn 

The prefent differs from the many other varieties of Cor- 
nifh tin-ftones in this, that it is anaggregate of very minute, 
for the mod part capillary, four-fided columnar eryftals, of 
a light-brown colour, and vivid luftre, Where the accu- 
mulation does not pafs into compact tin- ft one, the final 1 in- 
terftices are filled up by chlorite. 

The fpeciSc gravity of this oxyd of tin, in crude lumps, is 
5,845 j but when in the ftate of picked and well wafhed 
ore ( Sehlichjy It is 6,750, 

1 ♦? i , ,'f. . i 

Hundred grains of this walked needle-tin, reduced in the 
charcoal-crucible, in the fame manner as the foregoing, af- 
forded a button of metallic tin, weighing 77 grains, with 
* fome 


fome fuper incumbent feoriaceous globules ; which weighed 
two grains, and were probably feme remnants of chloride 
earth, 

3. ) Cry ft blitzed grey tin-ftoney having fome white tranfpa- 
tent fpots, from St. Agnes , in Cornwall. The fpecific gra- 
vity of thefe crystals is 6,840. One hundred grains, treated 
in the fame manner, yielded 74 grains of revived tin, 

L J ’ i. 1 f - 

4. ) Stream-tin ( Seifenzinnftein ) from Ladock , in Corn- 

wall , One hundred grains of this ore, con filling of loofc 

blackifh grains, and of the fpecific gravity of 6,560, were 
reduced in this way £076 grains of reguline tin, 

5. J Stream-tin^ from Alter non^ in Cornwall , 

The colour of this, which mull be reckoned among the 
pureft tin-ores, is in fome places darker, in others lighter. 
Of all the tm-ftones, which I have weighed on the hydro- 
ftatic-balance, I have found the prefent the moil ponderous; 
its fpecific gravity being 6,970. 

The reduced, or metallic tin, obtained from hundred 
grains of this ore, weighed 7 6 grains. 

6 . ) Wo od- tin y f rom G or n wall. 

This remarkable fpecies, which till now is only known 
in fhivery ioofe fragments, or ratchiU of the miners ( Gefchie- 
ben) y occurs in the wafhing works of tin, in the neighbour- 
hood of St* Colomb , Reach y and St. Denis 7 in Cornwall \ but 
in fmall quantities only. Ufually the pieces are but fmall ; 
thofe that have the fize of a bean belong to the fcarcerones*. 


* A fpeeimenof wood-tin, of the fcarcefl magnitude, exifb m the 
^xquifitely fine collc£tion of Baron RacknU at Drefdfn* It is 
two inches long, and one broad. 

Ll 3 
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This ore* the only one of its kind, is externally diftinguifh- 
ed from the common tin-ftones, chiefly by the total abfence 
of any cryftalline form ; while, on the other hand, it exhi- 
bits its peculiar, bundled or fafcicular fracture* Its external 
chambers have been fully delcribed by Werner* and Kar- 
ften 7 chieflyf . 

I found the fpecific gravity of wood-tin-ftone to be 
6,450. 

One hundred grains of it, reduced in the manner already 
mentioned , viz. fimply in the charcoal-crucible, gave 73 
grains of reguline tin* 

By the fame method, I have fubjected to the preeefs of 
reduSIion various other tin-ftones, as well as waftied and 
pounded tin-ores, and have conftantly obtained, in the rcfult* 
from 72 to 77 per cent of reguline tin. The final 1 portion 
of iron, commonly contained in tin-ftones, ufualiy flicks to 
the furface of the reduced tin, in very minute grains ; and 
it is owing to this, that the button of tin is moved when 
the magnetic needle is approached to this part of its furface. 

It is worth remarking, that ufualiy fmall cavities are 
formed in the button of revived tin, as it cools and becomes 
fixed; which fmall fiffures are covered by minute lamellae, 
that, in colour and bri Haney, referable polifhed gold in a 
very Ulufive manner* 


* BeobacL U* EittdecL a. d , Naturkunde* val. L Berlin, 1787, 
pzge 15*. 

t Ibidem 1 vol, IV, 1792, P a g e 397 - 
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Habitudes of Tin-jlone^ when expofedio heat in a 
crucible made of clay . 

I*] Brown-tin ft one from Schlackenwaldt\ expofed to a 
porcelain-fire, la a baked clay-crucible, ran into a clear 
denfe glafs, greenifti-grey in the middle, but of a bright yel- 
low on the Tides, and at top. The furface was inverted 
with a dull whitifh cruft. The interior Tides of the veffel 
were glazed of a milk-white, and overlaid with many final I 
groups of light-brown, tender, needle-ftiaped cryftals. The 
inner furface of the crubiblc lid, had alfo fimilar detached 
cryftals adhering to it, 

2 . ) Needle-tin from Polgooth, fubjected in a clay-crucible 
to the heat of the porcelain- furnace, likewife produced a 
compadl, light-brownifh, tranfparent glafs s covered on the 
upper furface with a brownifti, dim, and fhri veiled, or fur- 
rowed cruft. 

3, ) Stream-tin ore from Alter non , Committed in the fame 
manner to the porcelain-furnace, in a crucible of baked clay, 
yielded a compact light-yellow, and ft ill fomewhat clearer 
glafs, that was found coated by a dull cruft, of an ifabella- 
yellow. 


SECOND SECTION 

Experiments in the humid way. 

The extreme reftftance which tm-ftone oppofes to acid 
menftrua has hitherto always prevented the complete fuc- 
cefs of its decompofition in the humid way j the reafon of 

L 1 4. which 
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muft be fought for in the highly intimate and difficultly 
deftrudtible combination of tin with oxygen. To be difiblv- 
cd in acids, tin indeed, like other metals, requires a commen- 
furate proportion of oxygen. But if that proportion be 
exceeded, as is the cafe with tin-ftone, with putty or tin- 
njht's (the white, perfedfc oxyd of tin by ignition with ac- 
cefs of air) with the oxyd of tin corroded by nitric acid, and 
fimilar other calces of that metal ; the folutiou cannot take 
place, unMs the excefs ot oxygen caufing this impediment 
be preyioufiy removed. 


A. 

Till the prefent period, Bergmann* was the only author, 
who has {hewn a method of amlyfing tin-ftone in the humid 
way : but unfortunately, I, as well as other chemiftsf, have 
fuffidently experienced its imperfection. However, I en- 
tertained a hope, that the procefs recommended by him 
would mo ft likely fucceed when employed for wood-tin ± 
on the ground, that of all tin-ftones, this at leaft yields in 
fome manner to the attack of acids j as I obferved that 60 
grains of it, reduced to an impalpable powder, and fubjeeleil 
to vigorous and long continued digeftion with three ounces 
of nitro muriatic acid, had loft five grains of weight, 

for this purpofe, I digefted 120 grains of finely pulveriz- 
ed w$$d~tin y for fome time, with one ounce of concentrated 
jlilphuric acid, and the affiftance of a boiling heat. After 
this, 1 added by degrees two ounces of muriatic acid, and 


* O pitfail a phj/ka el Chemka, voL II, page 437, 
t Chctnifche Attnakn . 17S6, 2 Baud, page 126, 


having 
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having digefted it once more, I diluted the whole with wa- 
ter, and decanted the clear fluid from the undiflolved reft- 
due which fettled at the bottom- The fame procefs was 
repeated twice with this laft, adding each time half the 
above mentioned quantity of the acids. That portion, 
which continued infoluble, retained its original appearance, 
and weighed ftill 98 grains. The fed Lit ion exhibited a yel- 
low colour- When part of it was tried by Pruflian alkali, 
the blue tinge manifefted fome latent portion of iron. The 
whole of the folution was, upon this, faturated with carbonated 
pot-afli s which produced a dirty white precipitate, weighing 
27 grains in its dry ft ate. Muriatic add poured upon this 
precipitate rapidly diflblved it ^ and, on plunging Into the t'vki- 
tion, diluted with water, a thin ftiek of metallic zinc, there 
fettled round it fubtle lamellae of regal hie tin. 


Yet, although, in this way the folution of wood-tin was 
in part accompli ftied, it would not fucceed with other fpe- 
cies of tln-ftones, treated in the fame manner. Such adds, 
as have been employed for this purpofe, diiTolved indeed the 
fmall portion of iron entering into the fotfil, but exhibited 
fcldorh a flight trace of diflblved tin ; and the powder of the 
tin-ftone, fubjedted to the experiment, fuftained only a very 
flight alteration in its appearance and weight, 

Befldes this, another circumftance cdnne£ted with this 
method is yet to be remarked ; which is, that each time, 
when muriatic acid is poured on the concentrated and heated 
fulphuric acid, clouds of muriatic vapours ar ife, detrimen- 
tal to the healthfbf the operator. 


T herefore the problem, to decompofe, in the humid way , 
tin-ftones, and other calces of tin, fully fatu rated with oxygen, 
has by no means been fed ved by the procefs p refer i bed by 
Bergmamu 


l 
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Among thofe fubftances, which, by their near affinity 
with oxygen, afford a rational conjecture, that, by depriv- 
ing tin-llone of part of its oxygen, they might prepare or 
render it fit for its folution in acids, fulpbur principally 
ieemed to deferve the trial. 

Hundred grains of finely powdered tin-ftotte y from Schlack- 
cnwalde^ mixed with an equal quantity of fulphur, were 
introduced into a fniall ghfs-retort. This being connected 
with a receiver, was lodged in a fand-bath, and gradually 
heated to an incipient ignition of its contents. When this 
procefs was aecomplithed, I foupd the fulphur fublimed, 
without any change in its natural Urate ; while the refidue, 
which preferved the former white-grey colour of the pul- 
verized tin-flone, was hardly conglutinated, but had here 
and there fome folitary, very minute, glittering, golden- 
yellow feales of aurum mufvuum fpread on its furface* This 
refidue was ftrongly digefted with muriatic acid* Rut 
although the muriatic fluid, fepa rated from it by filtering, 
had, on combination with alkali, afforded fome oxyd of 
tin ; yet its quantity was too inconhderable, to make it 
reafonable to expedt in this way a complete folution of 
tm-flone* 

c 

After the above mentioned, and fever al other unfue- 
cefsful attempts, I proceeded to the application of cauftic-pot - 
ajh. It was with fat is fail ion, that I found in this the means 
of accomplifhing my purpofe : fo fully, that atprefent the 
complete analyfts of t inf tone in the humid way is no longer 
fubje£fc to any difficulty, 

i. a) 
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f * a) One hundred grains of tin-ftone from Alternon. , in 
Cornwall , previoufly ground to a fubtle powder* were mix- 
ed in a filver-veffei with a lixivium containing 600 grains 
of cauftic pot- a Hi. This mixture was evaporated to drynefs 
in a fand heat, and then moderately ignited for half an 
hour. When the grey- white mafs, thus obtained* had 
been foftened while yet warm, with boiling water, it left 
on the filter 11 grains of an undiffolved refidue. 

h) Thefe 11 grains, again ignited with fix times their 
weight of caufiic pot-afh, and diffolved in boiling water, 
left now only grain of a fine yellow ifh-grey powder 
behind . 

c) The alkaline folution (a and £), which was in fome 
degree eolourlefs, was fatu rated with muriatic acid* A 
brilliant white, tender oxyd of tin was thrown down, giv- 
ing to the mixture a milky appearance. This precipitate, 
re-diffolved by an additional quantity of muriatic acid, was 
precipitated afrefh by means of carbonated foda. When 
lixiviated and dried in a gentle heat, it acquired the form 
of bright-yellowifh, tranfparent lumps, having in their 
fracture a vitreous lufire. 

d) This precipitate, being finely powdered, foon and en- 
tirely diffolved in muriatic add, affifted by a gentle heat. 
Into the eolourlefs folution, previoufly diluted with from 
two to three parts of water, I put a ftick of zink ; and the 
oxyd of tin, thus reduced, gathered around it in delicate, den- 
dritic laminae of a metallic lufire. Thefe, when collected, 
walhed, dried, and fufed, under a cover of tallow, in a cap- 
fule placed upon charcoal, yielded a button of pure metallic 
tin, weighing 77 grains* 


e) The 
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e) The above mentioned refidue of if grain, left b f 
the treatment with cauftic pot-aft* (£), afforded with muri- 
atic acid a yellowiSh folution ; from which, by means of a 
little piece of 2 ink introduced into it, §■ grain of tin was 
ft ill depo filed, PrulTian alkali, added to the remainder of the 
folution, produced afmall portion of a light-blue precipitate ; 
of which, after fubt ranting the oxyd of tin now combined 
with it, hardly f of a grain remained, to be put to the ac- 
count of the iron contained in the tin-ftoiic, here examined. 

In thefe experiments, (excepting only a flight indication 
of ftlex amounting to about | of a grain), no trace has ap- 
peared, either of tungftenic oxyd, which fome Mineralogifts 
have fiippofed to be one of the constituent parts of tin-ftone, 
nor of any other fixed fubftance. Therefore, what is defi- 
cient in the fum, to make up the original weight of the fof- 
fil an a ly fed, ©uft be aferibed to the lofs of oxygen $ andt us 
the constituent parts of pure tin-ftone from Aker non are to 
each other in the following proportion ; 

Tin . . , . . 77,50 

Iron . 0,25 

Site* . . , . * 0,75 

Oxygen , , , , 2 1 

3 00 

2,) I repeated the fame experiment with wafhed needle - 
tin from Poigooih^ and obtained nearly the fame refult. 

3») Hundred grains of brown tin-pane from Schlacken- 
walde , decompofed in the fame manner, by means ofcauftic 
alkaline lye and muriatic acid, yielded 75 grains of regulirie 
tin y but its portion of iron amounted to f grain. 


[ 5*5 ] 
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LXII. 

CHEMICAL EXAMINATION 

OF THE 

NATIVE SULPHURET OF TIN * 


fT/B-pjrfto. ’ZlnnkiiS.) 


The Tin-pyrites^ or fulphuret of tin , which at Wheal 
Rock y in the parifii of St, in Cornwall , at the depth 

of 20 fathoms under ground, forms a vein ofg feet in thick- 
nefs, is the firft, and as yet the only infra nee of a natural tin- 
ore mineralized by fulphur* Bergmannfy it is true, men- 
tions fueh an ore as coming from Siberia ; but it has never 
yet been found there; and what this celebrated chemifthas 
confidered as fuch, and examined, was not a true fofril, but a 
fuppofitious product of art J, - 

The colour of this tin-pyrites is grey, of various degrada- 
tions from the light to the dark, and in the purer fpecimens 
approaching to the filvery white. It is found in fmall Jumps, 
pofTefFcs a moderate metallic luftre, and exhibits an uneven, 
{mall-grained fracture. Its texture appear- to be foliated, 
and its fragments are, for the mofr part, indeterminately an- 


* Beob* n * EntdLech. a m d m Naiitrkuhde. voLL pages 155 and 169, 
Opuft, Phys* ei Chern . voh ill* page 15$, 

J Cr ell's Chew* Jlnnalen , 1790, voh I. page 53, 

gular. 


526 LXIL Examination of the native 

gular, It is alfo very brittle, and eafily triturated*. Its 
fpecific gravity, as I found, is 4*350, 

According to the following anal yds, the conftituent parts 
of this ore are Tin f Copper^ Iron , and Sulphur . For this 
reafon, the name of Bell-metal ore has been given it, not 
very improperly. 

Tin pyrites contains* befides the copper chemically mixed 
with it a sone of its conftituem parts, like wife copper-pyrites ; 
which in part is coarfely, and in part finely difTeminated in it. 
From this accidental ingredient, I previously freed, as much 
aspofTible,the tin-pyrites, or native fulphuret of tin, fubje£ted 
to the following examination. 


A, 

Half an ounce of tin-pyrites was heated to rednefs in a 
frn all glafs-retort, I11 the receiver a moiffurc was found, 
making about two. drops, impregnated with fulphurcous 
acid. The neck of the retort became thinly lined with a 
little grey and yellow fublimate, of about J grain of weight ; 
which, when placed on a glowing coal, fir ft fin el led and 
burned like fulphur * but after this, a faint odour of arfenic 
was perceptible. The tin-pyrites loft three grains of weight. 


B, 


Two drachm of tin-pyrites were roafted in a calcining- 
pot, till no longer any fulphurcous fmell could be obferved. 


* A more detailed defertption of the external properties of tin- 
py rites, by Karjten, may be feen in Boob, u. Eutd , a. d. Nature 
kunde . vol. IV. page 391. 
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By this the ore was converted into a red calx or oxyd* 
weighing two drachms and 20 grains. It was then mingled 
with equal parts of calcined borax, half a part of white glafs, 
and one fourth part of colophony* Being introduced in 
this ftate into an affay-crudble (Tut*)) lined with powdered 
charcoal, and covered with common fait, it was kept in a 
ftate of ftrong fufion for half an hour : by which treatment 
k yielded a metallic button of a grey colour, 10 grains in 
weight, but very brittle; fo much fo, that by a gentle ftrokc 
with the hammer it flew in pieces. The remainder of 
the reduced metal lay difperfed in fmall grains among the 
pulverulent fcorise, mingled with the charcoal-duft, that was 
employed to line the veffel. 


c 

4? ) Two drachms of finely triturated tin-pyrites were 
treated with an aqua regia, compofed of one ounce of mu- 
riatic and | ounce of nitric acid. Within 24 hours the 
greateft part of the metallic portion was diflblved in it, with- 
out application of heat ; while the fulphur rofe up, and float- 
ed on the fur face of the menftruum. After the mixture 
had been digefted upon it for feme time in a low fand-heat, 
I diluted it with water, and filtered it* It left 43 grains of 
fulphur on the paper, ft ill, however, mixed with metallic par- 
ticles. When the fulphur had been gently burnt off on 
a teft, there ftill remained 13 grains; of which eight were 
diflblved by nitro-muriatic acid. The remaining part was 
then ignited with a little wax ; upon which the magnet at- 
tracted one grain of it. — -What remained was part of the 
filiceous matrix, and weighed three grains. 

£) The folution of the metallic portion {#) was com- 
bined with carbonat of pot-afli ; and the dirty-green preci- 
5 P itate > 
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pitate, thus obtained, was rc-di Halved in muriatic acid, di- 
luted with three parts of water. Into this fluid a cylinder 
of pure metallic tin, weighing 21 7 grains, was immerfed. 
The rcfult was, that the portion of copper contained in the 
folution, depofited itfclf on the cylinder of tin , at the fame 
time that the fluid began to !ofe its green colour, from the 
bottom upwards 5 until, after the complete precipitation of 
the copper in the reguline {fate, it became quite colourlefe. 

r) The copper thus obtained weighed 44 grains. By 
brifk digeftton in nitric acid, it diffolved, forming a blue 
tin bib re, and left one grain of tin behind, in the character 
of a white oxyd. Thus the portion of pure copper con- 
fitted of 43 grains. 

d) The cylinder of tin, employed to precipitate the cop- 
per, now weighed 128 grains - 7 fo that 89 grains of it had 
entered into the muriatic folution. From this, by means of 
a cylinder of zinc, I re-produced the whole of its diflolved 
tin, which was loofely uepofited on the zinc in a tender 
dendritical form. Upon being allured, that all the tin had 
been precipitated, I collected it carefully, lixiviated it 
cleanly, and fuffered it to dry. It weighed 130 grains. I 
made it to melt into grains, having it previoufly mixed with 
tallow, and under a cover of charcoal duft, in a final! cruci- 
ble 5 which done, I feparated the powder of the coal by clu- 
triation. Among the wafhed grains of tin, I obferved fome 
black particles of iron, which were attracted by the magnet, 
and weighed one grain. Deducting this, there remain 129 
grains for the weight of the tin. By fubtra&ing again From 
thefe laft thofe 89 grains, which proceeded from the cylinder 
of tin employed for the precipitation of the copper (£), there 
remained 40 grains for the portion of tin contained in the 
tin-pyrites examined. Hence, including that one grain of 
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tin, which had been feparated from the folution of the cop- 
per (c), the portion of pure tin contained in this ore amounts 
to 41 grains. 

The edu£t$^ or fubftanccs, ex traced in this procefs from 
un pyrites, were confequently : 

Sulphur * . . , ; 30 grains. 

Tin * 41 

Copper 43 

Iron 2 

V tin-ftonCy or gangue ■ 3 

119 

Which makes in an hundred parts : 

1 

Sulphur * * . , * 25 

Tin 34 

Copper 36 

* Iron 2 

— — 

97 

However, this proportion of the conftituent parts is not 
always conftant, The darker varieties of tin-pyrites, in 
particular, are confiderably poorer in tin ; as, from one of 
them I lcarcel y obtained one half of the above quantity of 
reguline tin : but their proportion of iron increafes* 

D, 

Although, in the courfe of thefe experiments^ no trace of 
any filver, or lead, which had been fufpedted to exift as^an 
ingredient in this foffil, had appeared 1 yet, for the fake of 
greater certainty, I inftituted the following trial* The 
tin-pyrites, that had been ignited in the retort (Aj was 
treated with nitric acid j which attacked it, emitting co- 

M m pious 
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pious red vapour s. After fufficient digeftion, I diluted the 
mixture with water* and feparated the remaining fulphur 
and oxyd of tin by means of the filter * combining, after- 
wards, the clear, blue folution, both with muriatic and 
fiilphuric acids. But, by its continuing clear and un- 
changed, it ihe wed that neither filver nor lead are prefen t in 
this ore. 


B. 

The ready folubility of tin, contained in this ore, in the 
nitre-muriatic, as well as in the muriatic acid, which docs 
not take place in tin-ftones, and all other oxyds of tin fully 
faturated with oxygen* is a fufficient proof that, in this ore, 
the tin held in folution by the fulphur, in a manner, ap- 
proaches the ft ate of native, or reguline tin. This is far- 
ther corroborated by the following experiment. 

I- tf) I expofed half an ounce of tin-pyrites, mixed with 
the fame quantity of corrofive fublimate, to a fand-heat, in 
a fmall retort, conne&ed with a receiver. At the very fir ft 
moderate ad ion of the fire, a heavy fluid parted over, at- 
tended with heavy white vapours* ajid, on the increafe of 
heat, a grey-yellow fublimate, for the moft part cryftal- 
lized in needles, fettled on the neck of the retort ; at the 
fame time that on its upper convexity an impure black-grey 
cinnabar, or fulphuret of mercury, depofited, 

h) The ftrongly-fuming fluid in the receiver, which 
gave out thick white fumes, weighed one drachm, and 
perfectly refembleci common fuming liquor of Libavius^ or 
fublimed folution of muriat of tin. From this, by dilution 
with water, and faturation with pot-afti, the oxyded tin was 
thrown down, as a white, very tumid precipitate, which, 
edulcorated and dried, weighed 30 grains. r 

c) The 
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c ) The fublimate, feparated from the neck of the retort, 
was pulverized, digefted with water, and filtered. The 
refidue which it left on the paper amounted to 203 grains, 
when deficcated. Thefe were diffblved in nitro-muriatic 
acid, with the exception of 15 grains of fulphur ; and the 
mercury fell down, in the reguline ftate, from the folution, 
by putting copper into it* The aqueous folution of the 
fublimate, obtained by the digeftion, and precipitated by 
carbonat of pot-afh, afforded 16 grains of oxyded tin ; which 
were added to the preceding ( 4 ), 

d) The oxyd of tin was then diflolved in muriatic acid, 
and again precipitated, in the metallic ftate, by a piece of 
zinc, plunged into the folution- This reguline tin, when 
colle&ed, waffled, and melted with tallow, weighed 20 
grains. I flattened it by beating with the hammer j cut it 
into pieces j digefled it with nitric acid ; and dropped Pruf- 
fian alkali into the fluid, filtered off from the oxyd of tin- 
The few brown flocculi precipitated by that alkali, proved 
that the muriated tin had carried along with it a flight por- 
tion of copper, 

2.) By way of a comparative experiment, I repeated this 
procefs with a fpecies of pure tin f one ; but, in this 
cafe, not the leaft trace appeared of any folution of the tin. 
The mercurial fublimate volatilized in its ufual needled 
form, and the tin-ftone remained in the retort unaltered. 
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CHEMICAL EXAMINATION 

OF THE 

MOLYBDAT OF LEAD , 

(Yellow Lead-ore ), 

From Bleib£rg. 

FIRST SECTION * 

lead-ore ^ or Molybdai of Lead , from Bhiherg^ 
near Villach , in coriftitutes, in the genus of lead, 

a particular, vtery diftinguifhed fpecies of ore, occurring in 
many beautiful varieties. Its colour is waxy-yellow, of 
various (hades \ fomc inclining to the reddifh, others to the 
whitiih-grey. For the hn oft part it is cryflallizsd in tables, 
of from four to eight Tides, which fometimes Hand fingly 
on their edges, or narrow Tides, and, at times, are celklarly 
concreted. Thofe fpecimens of it are rather fbarce in 
which the cry Hals form a cube, or an octahedron, inftead of 
a table. 

The matrix, in which this ore is imbedded, is a compact 
lime-lione, of a yellow, whitiih, or grey colour. 

2.) Mott mineral ogifts feem to have become acquainted 
with this lead-ore, only fmee the time that Jacquin f pub- 
liihcd his treatife on it ; after whom W ulfen f has contri- 


* Beob. u. EtitdecL a , d * Naturkunde. vot IV. 1792, page 95; 
and vol. V. 1794, page 105. 

f Mifullanea Aufinaca. vqL IL Vienna, 1787. 

| Xav. IFulftn* Abhandlung *uom Kdrnthncr Bletfpathe. Wien, 
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bated to the knowledge of this ore, by the elegant and ac- 
curate defcription which he has given of it. As to the con- 
ftitucnt parts of the yellow lead-ore, the following experi- 
ments will fhew that the Pub fiance with whie:i the lead is 
combined in this mineral is not the ox yd of taagfteo, as has 
been erroneoully fup poled, but the oxyd of molyhicna, 

*. ■ - . * - - • * ■ i ' ' *• ■»*"'*,*** ' r: 

. * 4 ' 

3.) The fir ft point which I had in view, was to feparate 

► 

this lead-ore carefully from the adhering extraneous parts. 
Finding that diluted nitric add fhewed in the cold no 
aflion on this foffil, I affufed upon the quantity of it def- 
ined for this analyfis fmall portions of this acid , pouring 
it off again as foon as the effervefcence ceafed. This pro- 
cefs I repeated, till, at iaft, no more, effervefcence enfued ou 
adding a frelh portion of the add. Upon this the ore was 
wafhed with water, and deficcated. The nitric acid em- 
ployed for this purification contained the calcareous earth 
proceeding from the matrix, which outwardly adhered to 
the ore, and formed gypfum with iulphuric acid, by means 
of which I precipitated it. At the fame time, a confidera- 
ble portion of a fine, red iron-ochre was walked oft by this 
procefs, which diffolved by digeftion in muriatic acid, leav- 
ing a flight refidue, confifting of lead-ore and liliceous 
earth. 

4.) Two drachms of the above-mentioned cryftals of lead- 
ore, thus purified, were mixed with an equal quantity of 
carbonated pot-afh, and expofed to the fire in a final! cru- 
cible. It entered into fufion without effervefcence. The 
refrigerated mafs exhibited a faint redd i ill tinge, and was 
covered on its upper part with feales, refembltng litharge. 
Having foftened this alkaline mafs with water, and filtered, 

I faturated the colourlefs folution with nitric acid. By 
this the mixture was not rendered very turbid ; but, on the 
next day, I found the bottom of the glafs covered with 

M m 3 cryf- 
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tals of | of an inch long, landing upright 5 which I ex- 
amined as follows : 

a) Their figure Cpnfifts of fmall, brilliant, accumulated 
rhomboidal tables. 

£) On the tongue they manifeft a weak metallic tafte. 

c ) Under the blow-pipe, upon charcoal, they fufe very 
quickly and calmly into little globules, or drops, 
which are inftantly imbibed by the ignited coal, 

d) In the filver fpoon they melt into grey fpherules, 
which become fhrivelled as they cool ; and, during 
the current of air, urged through the blow-pipe, they 
depofit a white fubftance, which covers the fpoon, 

e) When put upon a globule of alkaline phofphat, fufed 
on the charcoal, they are rapidly diffolved, and 
tinge it either of a grafs, or olive-green, according 
to the quantity in which they are added, 

f) They entirely diflblve in water, by the afiiftance of 
heat, 

g) Fruflian alkali produces from this folution a co- 
pious, flocculent precipitate, of a lighubrmun colour, 

h ) If, into the aqueous folution ( f ) a little muriatic 
acid be dropped, and a fmall piece of tin be put into 
it; or, if fome of thofe cryftals are immerfed in a 
muriatic folution of tin; in both thefe cafes the fluid 
acquires a detf*blue colour. 

In confequence of thefe appearance^ I think I do not 
err in confide ring thefe cryftals as molybdk ‘neutralised 

by 
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pot-afli; becaufe, in a comparative experiment, the fame re* 
iations were {hewn by molybdic acid, that had been prepared 
from molybdena of Alienberg, by detonation with nitre, and 
fubfequent precipitation, effected by nitric acid, from 
the filtered folution of the mafs produced by the detona- 
tion, and which add like wife aflumed a cryftailine form in 
drying. 

5.) As It was obvious, from the ftate of the calciform lead, 
which remained on the paper when I filtered the folution 
©f the fufed mafs {4), that the whole of the yellow lead- 
ore employed had not been decompofed, I repeated the ex- 
periment, increafing, however, the proportion of the alkali 3 
fo that, for two drachms of the ore, I took. 1 o drachms of 
carbonated pot-afh. I alfo kept the mafs for a fomewhat 
longer time in fufmn 3 after which it was poured out, levi- 
gated, foftened with water, and thrown upon the filter. 
This alkaline folution I faturated with muriatic acid, at firft 
only incompletely ; whereby, at a warm temperature, a 
white precipitate was produced, in the form of a cheefy 
coag ilium. This precipitate contained, indeed, molybdic 
oxyd, hut mixed with a greater portion of oxyded lead 3 
which iaft, upon folution in muriatic acid, feparated in 
needle-fhaped cryftals of muriat of lead. 

When this precipitate had been feparated from the alka- 
line folution, which before was faturated with only half the 
quantity of muriatic acid required, I combined that fluid 
with an additional portion of the fame acid to its complete 
faturation. It became again turbid, but only moderately 
fo. Upon this, a white precipitate accumulated, like 
ftarch, fubfiding in cold water j which, carefully edulco- 
rated and dried, was examined in the fame manner as the 
cryftailine precipitate mentioned before, (4). Its habitudes 
were perfectly the fame 3 except that it would not dilTolve 

M m 4 alone 
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alone 111 water, but formed a clear iolutiam, only when a 
few drops of muriatic acid had been added* 

The fluid was now concentrated by evaporation ; after 
which theoxyd of molybdena, if ill contained in it, fell down 
as a fine, heavy ^ yellow powder ; which, after proper lixi- 
viation and drying, exhibited a beautiful, fatu rated lemon- 
colour. 

6. ) The white oxyd of lead, which remained upon the 
paper on filtering the foftened ma fs, produced by the fufioh 
of the ore with pot-afh (4), was found contaminated with a 
portion of filiceous earth. When treated upon charcoal, it 
did not entirely melt into a metallic button ; but part of it 
was converted into a clear, bright, yellow globule of glals 
of lead (vitreous oxyd) : for the admixed filiceous earth pre- 
vented the reduction of % the whole portion of lead; in the 
fame manner, as is the cafe when it is attempted to reduce 
upon charcoal a glafs of lead, that has been made of three 
parts of oxyded lead and one of filex. For this reeforij I 
diffolved the above-mentioned oxyd of lead in dilute nitric 
add, fe pa rated the filiceous earth by filtration, and preci- 
pitated the metal from the iblutlon, by means of fulphuric 
acid, in the char adder of fulphated lead. 

7. ) 1 likewife examined the actions of fome of the acids 
upon this Carinfhtan lead-ore . — One drachm of it was di- 
g-efed with a copious quantity of nitric acid j which dif- 
folvcd the greatdf parr, but not the whole of it* In the 
folution were obferved white, loofe fioceuli difperfed, 
which dried upon the filtering paper in thejform of a mem- 
brane, and became tamiflied of a blue by expofure to day- 
light* This fubftance had much refemblance to the molyb- 
dic oxyd, obtained from molybdena in the humid way, by 
repeatedly diftilling nitric acid from it* The filtered nitric 

folu- 


Lead-ore from Bldbefg- 537 

folution contained, befides the portion of lead, a confidera- 
ble quantity of molybdie oxyd. Sulphuric acid precipitated 
the lead from it ; and Prulffan alkali afterwards threw 
down the molybdena in loofe, brown , red particles* 

8.) Om drachm of this yellow-lead ore, previoufly puri- 
fied, afforded a clear folution, by digeftion with muriatic 
acid. The folution went on gradually, and was nearly 
complete and colourlefs ; but it foon depofited white cryf- 
tals of muriated lead. Only a flight portion of filex was 
left behind, which I feparated* While I was concentrating 
the fluid, the faline cruft fettling on the fides of the evapo- 
rating difh became tarnifhed of a fine blue; which as often 
difappearcd as the cruft was rc-diflblvcd in the fluid, on gen- 
tle agitation. When the concentrated fluid had been de- 
canted from the muriat of lead, which ftill fiibfided, it af~ 
fumed a beautiful deep-blue, but loft that colour again by 
dilution with water. When afterwards faturated with pot- 
alb, it dropped a white oxyd of molybdena. 

9.) Oxyd of lead 7 and oxyd of molybdena ^ therefore, are the 
conftituent parts of the yellow lead-ore from Blether in 
Carinthia. This combination is remarkable, as it is the 
fir ft inftance of the kind ; fince molybdena has not yet oc- 
curred any where, except in its proper ore ( IVafj'erhley'). 
From the foregoing experiments there alfa refult fome other 
observations, by which the knowledge of the chemical pro- 
perties of that metallic fubftance (molybdena) is greatly en- 
larged, To thefe belongs its external form, as it occurs 
partly in the cryftalline ftate, partly as a white, and partly 
as a lemon yellow oxyd. In the firjl ftatc, it is foluble in 
Ample water, as well as in acids ; in the feemd , a 
fmall addition of muriatic acid promotes its folution in wa- 
ter j but in the third, or that of a yellow oxyd, it refufes 
to diflolve both in water and in acids. The caufe of this 

dif- 


1 


53 8 LXIIL Examination of the yellow 

difference confifts in this, that in the two firft cafes it has 
been neutralized with the portion of alkali that remained 
combined with it; whereas, in the laft cafe, that is, in the 
form of a yellow earth, it is more in the ftate of a mere 
metallic oxyd* 

io.) This appearance of the molybdic oxyd with a yel- 
low colour, has probably been the reafon for confide ring 
the fubftance, by which this yellow lead-ore is mineralized, 
as tungftic add. 

However, the blow-pipe alone is fuflicient to diflinguifh 
thefetwo metallic fubftances from each other ; for, the yel- 
low molybdic oxyd lofes its colour at the firft Con tad with 
the point of the flame, and is rendered olive-green ; it alfo 
immediately runs into a fmall globule, or drop, which is 
very i'oon abforbed by the charcoal; and, laftly, when fufed 
with a neutral phofphat, it tinges the button which thence 
arifes of a green colour, 

T- he yellow oxyd of iungften^ on the contrary, exchanges, 
by ignition, its yellow colour for a blue or black , at the fame 
time that it remains upon the charcoal as perfectly infu- 
sible; and when fluxed with phofphoric fait, it gives a Jky- 
hhc colour to the faline globule* 

SECOND SECTION 

Having thus obtained, by means of the experiments here 
explained, the knowledge of the conftituent parts of the yellow 
h ad-on from Carinthia y I had yet to difeover their propor- 
tions to each other, '1 his I accomplished in the following 
way. 

4 

a) A hundred grains of the cryftals above deferibed were 
carefully freed, in the manner before mentioned, from the 

ad- 
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adhering calcareous earth and ochre of iron, and then finely 
pulverized. They were then diftblved in muriatic acid, 
aftifted by heat, alternately affufmg upon them the acid, 
and a large quantity of water. In this infiance a trace of 
filiceous earth, though fcarcely diicernible, appeared* 

&) The greatefi part of muriat of lead, generated in the 
procefs, was depo fitted in fine needles, even before the folu* 
tfon had completely grown cold. The fiiper-natant clear 
ftuid was then poured off, reduced to a finaller volume by 
evaporation, and freed from the muriated lead, which ft ill 
ieparated* The muriated metal, collected with care, and 
hriikly deficcated, weighed 74I grains* By diflblving it 
in hot water, and fteeping into the folution a poliihed 
piece of iron, the lead precipitated upon this I aft in fine 
lamellae, and in the metallic ftate* 

r) But in order to find more accurately what proportion 
this rmiriated lead might bear to pure oxyd of lead, I made 
the following experiment. 

Two hundred grains of lead, cut into ftireds, were difi- 
folved in 300 grains of nitric acid, diluted with jo ounces 
of water, and, with the affiftance of digeftion, in a boiling 
heat. The folution was then divided into two parts. 

*} Into one half I dropped muriatic acid, as Jong as it 
produced any turbidnefs ; evaporating afterwards the 
mixture to the inoft perfect drynefs of the refidue* 
The muriat of lead here produced weighed 133 
grains* 

0 ) From the fccond half of the nitric folution I pre- 
cipitated the oxyd of lead by diffulvcd cauftic pot- 
afh* This oxyd, when edulcorated and brifkly 
dried till it began to turn yellow ifh ? amounted to 
*15 grains* 
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From this it followed that thofe 74^ grains of miniated 
lead, obtained from 100 grains of the yellow molybdat of 
lead (b) f are equal to 64,42 grains of pure oxyd of had. 


r < V h t", 
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d) The concentrated muriatic folution of molybdcna, 
which had- a blue colour, was mixed with nitric acid, and 
lodged in a fand-bath for farther evaporation; Being thus 
circumftancedj it was again di veiled of its blue colour, and 
a yellow oxyd of molybdena fepa rated. But when the 
V evaporation had been carried on to complete drynefs, I col- 

lected and weighed the remaining lemon-yellow oxyd of 
molybdena $ and found it amount to 34 J grains, 

* . . • ■ vV •& 

Wherefore, one hundred parts of the pureft cryftalsjof the 
yellow lead-ore y from Carinthia , contain : 


Oxyd of had 64,42 

Oxyd of molybdena , _ * 34,25 
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LXtV. 

CHEMICAL EXAMINATION 


OF THE 


SU LP HU RET OF COPPER ; 

( Vitreous Copper-ore „ Kupferglanzerz ) 
From Siberia. 


Among the copper-ores, the fir ft place belongs to the 
grev y or vitreous Copper -or it being the richeft in copper, 
and containing, befides its mineralizer, which is fulphur, 
the feweft foreign admixtures* Its purer varieties . poffefs a 
degree of foftnefs, fo that they admit of being in feme man- 
ner cut with the knife ; and on the recent cut they refemble 
metallic lead in colour and luftre# 

f 

This ore ufually occurs in compaft maffes ; it is feldom 
cryftallized. Of this latter fort I poffefs fome from Pol- 
dice and Dolcoath^ in Cornwall^ in drufes (groups of regular 
cryftals) of minute -vyhite-grey, refplendent, tetrahedral, 
truncated pyramids* 

For the fubject of my enquiry, I took the maffive, com- 
pact, moderately-foft vitreous copper-ore, from the mine 
Gumeschefskoi^ on the river Turja y in the dlftridof Cat ha - 
rinehurg \ where it is tound in confiderable large maffes, 
which, in the partings^ are inverted with azure copper-ore, 
and fibrous malachites. It was freed from tfaefe previoufly 
to its being fubjeded to the following experiments. 

1* * 

A. 


LXIV. Examination of the Siberian 

A. 

I 

a) Upon two hundred grains of the ore, coarfely powdered, 
moderately ft tong nitric acid was affufed, which attacked 
and diflblved them with frothing and extrication of red va- 
pours, The foiu non was clear, and the fulphur alone in the ore 
was left behind, floating in the fluid, in grey, loofe, flocculi, 
without any other refidue $ which indicated that no anti* 
mony was prefent. The fulphur collected on the filter was 
heated in a final 1 crucible to inflammation, and it burned 
with its peculiar odour, without any trace of arfenic ; yet 
leaving a flight portion ofoxyded iron anddiHeeous earth. 

b) The foiution, which had a pure blue colour, was 
treated firft with muriat, and then with fulphat of foda* 
But none of thefe, nor any other fait, rendered it turbid, 
or produced any other alteration ^ by which it appears, that 
this ore contains neither fiber nor lead « 

B, 

a) To determine, with proper accuracy, the proportion 
of the conftituent parts, I repeated the examination in the 
following manner. Two hundred grains of the powdered 
ore were combined and heated with muriatic acid, to the 
degree of boiling* But as this acid alone manifefted no 
action on it, I added nitric acid gradually, by drops \ which 
exerted a ftrong attack in each inftance. When the folu- 
tion of the ore bad been accomplished, I fepa rated the fluid 
from the fulphur floating on the furface ; and digefted this 
laft once more with a frefh quantity of muriatic add, drop- 
ping Into it fome nitric acid ; 'after which 1 collected it 
upon the filter. This fulphur, wafhed and defecated, 
weighed g8| grains, out of which, after its combuftion, i| 

grain 
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grain of fulceous earth remained 5 fo that the tme amount of 
juiphur was 37 grains. 

h) The folution exhibited a glafs-green colour. I di- 
vided it into two parts. Into one half polifhed iron was 
immerfed j upon which the copper precipitated of adendritl- 
cal form, and pure metallic brilliance. It weighed 78^ 
grains, when wafhed, and immediately deficcated in a mo- 
derate temperature. 

c) In order to afeertain the proportion of iron contained 
in the ore, I combined the other half of the folution with 
cauftic ammoniac added to excefs of faturation. The pre- 
cipitated iron remained behind, in the form of a fubde 
brown mud, which, collected on the filter, deficcated and 
ignited, weighed three grains. But as the iron is contained 
in the mixture of the ore, not in this caldform ftate, but 
in the reguline, which lafi is to the firfi: in the proportion 
of 3 to 4, thefe 3 grains of oxyded iron give 2 \ of metallic 
iron to be added in the computation. 

Therefore, hundred parts of the Siberian vitreous copper* 
ere confift of : 

Copper * . . , B #) 

Iron . • . * , e) 

Sulphur * . . . a) . 

Sllex a) 


c. 

Copper-ores eminently belong to thofe kinds, the com- 
ponent principles of which are but imperfectly determined 
by analvlis in the dry way , The reafon of this is, partly, 

that 


* ‘ 7 8 >50 

. , 2,25 

. . 18,5a 

* * > o,75 
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that the alkaline falts employed for the redu&ion, exert, 
during fufion, as well as 'in the humid way, a very firong 
folvent power on copper* 

But although the reducing flux* ccmpofed of glafs, borax, 
and charcoal-duft, recommended by Gellerf Ttllet , and 
others, uiftead of alkalis, is reckoned one of the beft ; yet 
I have always found the common black-flux^ if employed in 
the following manner, the moil effeQual. 

Two docimafllc centners (each of 100 parts, confidered for 
as many pounds), of the triturated ore were mixed with 
half a centner (or ,50 parts), of charcoal-duft, and properly 
roafted until all the coal was confirmed *. I then blended it 
with | centner of colophony and 6 centners of the black 
flux, covering the rnafs in the a flay- crucible with common 
fait, and expofing it to a forge heat* After the coals were 
completely red, the blowing of the bellows was kept up 
for 20 minutes* The fufion being accomplished, I found, 
under a well-fluxed fcoria, 138 parts of a fine ref or refined 
copper ; wh i ch i s 6 9 per cent . 

However regularly this aflay in the dry way was per- 
formed, yet it produced per cent . lefs than the true pro- 
portion of the copper in the ore amounts to* The humid 
way* therefore, is, in every refpeft, the molt certain to dis- 
cover the true quantity of copper in any ore* 


* The roafted-orc weighed %io pounds. 



LXV. 


£ 545 ] 

LXV. 

CHEMICAL EXAMINATION 


OF THE 

VARIEGATED COPPER-ORE . 

( Btint-kupfererz. Purple Copper-Ore , by Kirwan.) 


The variegated Capper-ore is diftinguilhed in its external 
appearance from the vitreous, to which it is the neareft 
a-idrij by it svariegated colours, refembling thofeof tarnilhed 
fteel ; and, with regard to its conflituent parts. It differs 
from it in containing lefs copper, but, on the contrary, 
more iron, 

FIRST SECTION . 

Variegated Copper-Ore from HitterdahL 

T H E v a r i e g ated copper-ore oc cu rr i n g at Hi tterdabl , in Nor~ 
way, in lumpy mafles, exhibits, on its recent fradture, a mix-* 
ture of colours of light-blue, tin-white, and copper-red r , 
which, however, by expofure to air, gradually change into 
a more uniform fteel-blue, 

A, 

\ 

One hundred grains of the pulverized ore were fiibjedted 
to gentle digeftion with nitric acid, whole adUon upon it 
was but moderate* From the refidue, the fulphur was driven 
out by combuftion. This refidue, when a fecond time 
digefted with nitric acid, diJTolved in it, leaving only a 
flight portion of a red ox yd of iron. On examining the 

K n folution. 
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folution, fir ft by common falt 3 and then by Glauber-falt* it 
continued limpid and unchanged* 

. i * I t\ ; ^ ! T , 

B. 

a) Upon two hundred grains of the powdered ore muria- 
tic acid was affufed, the mixture heated* and then combined 
in final 1 portions with nitric acid. The folution* which 
was thus performed* had a brown colour while concen- 
trated ; but as foon as it was diluted with water* it acquired a 
green. The remaining fulphur was grey* tenacious, and 
ipongy* and weighed 72 grains when dry. By flow com- 
buftion it left 35 grains, of which, after extraction by mu- 
riatic acid, five grains ftill remained behind. Thefe loft 
one grain more of fulphur by burning* and the remaining 
four grains diflblved entirely in muriatic acid. Whence 
the quantity of fulphur amounted to 38 grains, 

L) The muriatic folution was divided into two equal 
parts * and the copper was precipitated from one of them by 
means of iron. It amounted to 69 £ grains, 

c) The other half was fuper Saturated with cauftic am- 
moniac, and the oxyd of iron which fell down was collect- 
ed. This* when moiltened with linfeed-oil* and expofcd to 
a low red-heat, weighed 10 grains j which arc equal to y{ 
grains of metallic , or reguline iron . 

Thus* in one hundred parts o r this variegated copper-ore 
from Norivay were found : 

Copper , * , B. h) . . * 69,5a 

Sulphur 19 

Iron „ . ‘ . * c) * - - 7,50 

Oxygen 4 


J 00 
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In fupplying the deficiency in the fum of weights of the 
topper, iron, and fulphur, from the hundred , by putting 
oxygen m the account, I mean to characterize this I aft as 
a confront conftitdent part of the variegated copper-ore, 
producing in it thofe variegated colours : in the fame man- 
ner, as in fteel, in copper-pyrites, and other metallic rub- 
fences, the beginning of their oxvdation is indicated by a 
fimilar diverfity of colours* 

In the laft mentioned fiibftances, however, the change- 
able colours are only owing to external caufes j for which 
reafon, they prefent themfelves only on the furface, when 
long expo fed to air* On the contrary, the variegated cop- 
per-ore is penetrated throughout its whole mafs by the oxy~ 
dating principle; This correfponds with the deficiency 
of weight to make up the fum of the fixed coxrftituent parts 
of the ore here analyfed ; whereas no fuch lofs is obfervable 
in the vitreous copper-ore, treated and deco in po fed bv the 
fame method. It is on this account alfo, that the action of 
the nitric acid is lefs ffrong, and the d ^engagement of ni- 
trous gas is lefs copious, in the variegated than in the vitre- 
ous copper-ore. 


SECOND SECTION 

Variegated Copper-Ore from RxideljtadL 

The native place of this variety of variegated copper-orc 
is the mine Friederike fuliane , at Rudeljtadf , in SiUf:a y In 
which a rich vein has lately been opened, of beautiful na- 
tive filver, imbedded in ponderous fpar, and accompanied by 
pyramidal red filver-ore, along with cryfellized white co- 
balt-ore [Glanzkoialt)^ that has raifed the ardent wifties of 
the proprietors for its continuance* 
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A. 

Two hundred grains of the powdered ore, having been twice 
extracted by means of nitric add, left behind their fulphure- 
ous ingredient, together with a quantity of red oxyd of 
iron. The folution was filtered, and tried by proper re- 
agents for filvcr, lead, zinc, arfenic, and the like, and it 
afforded no indication of thefe, but only of copper and iron. 

B. 

a) Two hundred grains of this ore, in pure pieces, freed 
from interfperfed quarz, were triturated, and treated with 
muriatic acid, to which a little nitric acid was afterwards 
added, and the extraction continued in a moderate warmth. 
The colour of the filtered folution was a celadon, or 
blueifh green, with a lhade of grey* The refidue, porous 
like fpomge, weighed at firft 88 grains ; but only 56 grains, 
after its fulphur had been gently burned off. Thefe, di- 
gefted in a low heat with muriatic acid, foon di Solved, 
forming a brown fluid, and left fix grains, more of fulphur 
behind. Hence, the fulphur contained in thofe 2co grains 
amounted to 38 grains, 

h ) Thefe folutions were mixed together, and divided into 
two equal parts . From one half I precipitated the copper 
in due manner by means of a polifhed piece of iron, and 
obtained 58 grains* 

e) The other half was treated with cauftie ammoniac, 
until the oxyd of copper, precipitated in the beginning, 
again dilfolved, The oxyd of iron, thus obtained, when 
collected on the filter, wafhed and defecated, was moift- 
ened with 1 infeed-oil, and ignited in a covered crucible. It 
5 weighed 


variegated Copper-Ore , 549 

weighed 24 grains, Hence, as, upon an average, four 
parts of oxyded iron, at trait ible by the magnet, are to be 
eftimated as equal to three parts of reguline iron, I reckon 
18 grains of metallic iren y inftead of thefe 24 grains. 

Since, for the fame reafon as in the foregoing analyfis, 
the lofs of weight in the furn of the fixed conftituent parts 
mull be taken for the oxygen combined with the ore, and 
which efcaped in the procefs ; the conftituent parts of the 
Silejian variegated copper-ore ^ and their proportions in the 
hundred^ will be : 

Copper , « « B» i) . * * 58 

iron • • 1 1 1 . P . 1 8 

Sulphur * , * a) • . • 19 

Oxygen * 5 


100 

C. 

With a view of making an ajfay in the dry way y I ropfted 
two docimaftie centners with half a centner of powdered 
charcoal. The roafted ore, now weighing 206 lb. was then 
mixed with half a centner of colophony, and fix centners 
of black flux. In this ftate it was put in a crucible, and 
covered with muriat of foda^ When kept in fufion during 
20 minutes before the nozzle of the bellows, it yielded a 
fine button, weighing 96 lbs. of red, or refined copper; 
which is 48 per cent . and hence, 10 lbs. fhort of what was 
obtained in the humid way y (B. $). 
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CHEMICAL EXAMINATION 

OF THE 

, - ' I U ' “ T* 1 

, SIBERIAN MALACHITES. 

. 1 tn A 

tf) ONE thmjand grains of compact, reniform Malachites^ 
from the Turjin mines, on the UraL> were reduced to pow- 
der, and heated to complete redncfs in a fma ; gllfs retort, 
eonne&ed with the pneumatic apparatus* Much carbonic 
acid gas was di fen gaged in this procefs, to the amount of 
252 cubic inches, without reckoning that part which was 
abforbed by the water of the apparatus* This gas was en- 
tirely abf orbed by lime water, at the fame lime that a pro- 
portionate quantity of carbonated or crude calcareous earth 
was produced In the intermediate fmall receiver a moiflure 
coliedied, weighing 78 grains, which, upon trial, proved 
to be pure water* 

b) The pulverulent refidue taken out of the retort ap- 
peared of a black colour, and weighed 716 grains* To 
ferve for the following experiments, it was divided into 
four parts, at 179 grains each ; and hence correfponding to 
250 grains of the rough malachites* 

1.) One hundred and feventy-nme grains of ignited mala- 
chiteSy combined with three times its quantity of black 
flux, were put into an affay-crucible, without lining it, and 
covered with muruited jeda. In this fu nation it was committed 
to the fire of the blaft-furnace, and when the coalshad become 
red-hot without the action of the bellows, it was kept melting 
l - for 
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for the fpace of twen ty minutes. After coolirtgj it wa s 
obferved that, in the broken retort, the whole mixture, un- 
der the covering of common fait, had run into an uniform, 
compact, and opake mafs, of the bright red-colour of ordi- 
nary fealing-wax, and that no metallic button had been 
formed. 

* • , | *1 _ ' 1 ‘ . , ^ , » „ + _ _ H t 

It follows from this, that there was not carbon enough 
prefent to take up entirely the oxygen of the metallic oxyd. 
Therefore the copper has, by means of this final 1 remainder 
of oxygen ftill united with it, been brought into the ftate 
of red oxyd of copper ; and, as fiich, it has diffufed itjelf 
uniformly through the alkaline fait. 

. ' j 

2. ) Hundred and [evenfy-n 'tne grains of ignited malachites 
were mingled with three times their quantity of ttdct- 
fuxy and i-ioth of powdered charcoal. When fufed in this 
ftate, during 20 minutes, under a ft rat urn of common Jalty in 
an aiTay-crucible not lined in the infide, they afforded a but- 
ton of reguliue copper, which had run well together, and 
weighed 136^ grains. 

3 . ) An oth e r 1 7 9 g ra ins of igni t cd m a lac b hes 7 mix ed w i t h 
thrice as many grains of blackrfitXy and one fifth part of their 
weight o( cohpbonyy and like wiled fufed for 20 minutes, under 
a cover of mu rial of lb da, in a crucible not ft cured by 
lining, yielded a wel '-melted button of reguline copper, 
weighing 138 grains. 

4 . } T h c r e ma i n i n g grains of Igni fed malach i t cs we re , 
like t!ie preceding, melted during the time of 20 minutes, 
under a cover of comimn fait . But the a $ay- crucible had 
previoufly been lined with powdered charcoal, and the 
malachites mingled with an equal weight of cahhigi borax y 
with half its quantity of while glafs^ and i-4-th part of cok- 

n n 4 phony^ 
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* 

phony 7 or boiled turpentine By this procefs I obtain ed, 
indeed, a well-fufed button of reguline copper ; byt with a 
con fide rable lofs, as it weighed only i05f grains. 

B. 

In order to difcover more accurately the conftituent 
parts of malachites j I performed the following experi- 
ments. 

a) 100 grains of malachites, reduced to powder by tritu- 
ration* were diflblved in nitric acid ; which was effected 
without leaving any refidue. The folution had a bright- 
blue-colour, and was fa tu rated to excefs with cauftic am- 
moniac; but the precipitate produced was entirely, and 
without turbidnefs, re-diffolvcd by the excefs of the alka- 
li. This flic wed that the malachites here examined was 
perfectly free from iron, and firnilar admixtures. 

h) I combined hundred grains of triturated malachites 
with a fufticient quantity of fulphuric acid, previoufly 
diluted with five parts of water, and accurately weighed 
together with the vcffeh After the malachites had been, 
wholly difTolved, which was effected gradually, and with a 
moderately ftrong cffervefcence, the lofs of weight, oc- 
cafioned by the carbonic acid gas that was extricated, 
was found to confift of iS grains. 

r) One hundred grains of the fame powdered malachites 
were ignited, at a moderate heat, in a covered crucible. 
The black refidue had loft 29*- grains in weight. If from 
thefe be fubtracled 18 grains for the carbonic acid, the re- 
maining ni grains of lofs will confift of water. 


Another 
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d) And Iaftly, roo grains, which had been diflolved in 
dilute fulphuric acid, and precipitated by zinc, yielded 58 
grains of pure copper. 

In confequence of thefe experiments, the Siberian ma-* 
lachitei confifts, in the hundred^ of ; 

Copper * * ■ ■ * * 5 ^ 

Carbonic acid . , , . 1 8 

Oxygen * 12,50 

Water , . * * ^ * 11 ,50 


J00 


i 
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LXVIL 

CHEMICAL EXAMINATION 

OF THE 

BISMUTH I C SILVE R-ORE, 

From S'chapbach, in the Black- foreft. 

In Suabia. 

The Bifmuthic Stluer-on\ which occurs in the mine 
Friederich-Chriftiam , in the valley Scbapbacb y in the Black - 
for eft 3 (Sckwarzivaldf and for the iirft acquaintance with 
which we are indebted to Mr. Selb * , Mafter of the mines 
at Wdfach , has been deferibed, as to its external characters* 
by Widenmann\ and Emmerling%* This mineral defer ved 
a complete chemical inquiry fo much the more, as even now 
feveral Miner ahglfts ffill feem to doubt of the exi (fence of 
this peculiar fpecics of ores, — -For this reafon, I publifh here 
its analyfis, which to perform I was enabled by Mr. Selby 
fending me of this mineral the quantity neceifary for the 
purpofe. 

Since this ore is very much concreted with the grey quarzy 
ferving to it as a matrix j and fmee in moft fpecimens 
it can be conftdered as only difTeminated in the quarz, f 
have employed for its analyfis merely fuch pieces as are 
the leaft mixed with quarz, and, at the fame time, the mofl 
free from copper-pyrites and galena, which accompany 
this ore. 


* ChemrJche Annalen, 1793- T Band. Seite. iq* 
f Handhutb der Minerahgie, Leipzig, 1794, page 71 6. 
t Lehrbuch der Mineralogies II. Thai. dejftn t 1796. Scite 20 j. 

A. 
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A, 

\ ' "H* <5 ’ • ’ ** -/• 1 > * 

j Examination in the dry zvay t 

a) If bifmuthic filvcr-ore, in fmall fragments, "be ignited 
upon charcoal before thp blow-pipe, there fooh tranfude 
metallic drops of eafy fuuon ; which elbjuate % more perfectly 
on the addition of borax; The glafs of borax acquires by 
them a yellow colour, refembling that of amber (Succinum) % 
but mixed with white, and in lbme places? alfo with a cop- 
per-red. The metallic button exhibits variegated colours, 
and continues long in fufion, It is brittle, and appears of a 
tin- white in the fracture* 

b) When three hundred grains of this ore, previoufl v tri- 
turated, had been expo fed to a red- heat, in a fmali retort, 
lodged in fand, they afforded, — befides a flight quantity of 
aqueous moifture, no more than 2| grains of fulphurj the 
pure yellow colour of which proved the total abfence of 
arfenic. On the powder of the ore, which coajefccd but 
moderately, fome metallic drops were found incumbent* 
It was then roafted in an open tefl, until 110 trace of ful- 
phureous fmell could be obferved. After this proeefs, it 
had an afh-grey colour, appeared of a very loofe texture, 
and weighed 313 grains, 

Oji being combined with 1? ounce of black flux, and re- 
duced in an affaying-cmcible, under a layer of culinary fait, 
it ran into a tin white metallic button, which weighed 174 
grains, would admit of being cut with a knife, and, though 
it had become malleable, yet was brittle, and fell a funder 
after fome blows of the hammer. 


* On the proeefs oi eliquanon^ in general, fee Gretf s Principles 

of Cbemifity^ Load. vol t II. page 301 Tranfl, 


Tm 







This metallic bead, when refined by cupellation, under 
the muffle, afforded a button of .pure regulme filver^ weigh- 
ing 33i g^ins, 

B, 

Examination in the humid way* 

a) Upon three hundred grains of this ore I poured three 
ounces of nitric add, diluted with one otmce of water. A 
great part of it diffolved in this menftruum, even in the cold. 
The refidue was afrefh combined with one ounce of the 
fame acid, weakened with half an ounce of water, and di gelled 
in a gentle heat. Both foliations* thus obtained, were fil- 
tered, mixed, and together evaporated to a final ler volume; 
during which procefs there feparated from the fluid fome 
cry ftal line grains, confining ofnitrat of lead. 

h ) The concentrated folution had a green ifli colour. — 
When afterwards diluted wish juft as much of water as 
was requifite to re-diffolve that cryftalline fediment, it was 
poured into a large quantity of water. This laft immedi- 
ately acquired a milky appearance, in a high degree, and 
depofited a white precipitate, which weighed 44I grains, 
when collected, lixiviated, and dried in the air, and proved, 
on farther examination, to be oxyd of hijmuth. 

r) Into the liquor, that had been freed from this oxyd, 
and was entirely dear and colouriefs, I then dropped muri- 
atic acid, as long as it was rendered turbid by it. The 
precipitate which then endued, did not appear to be mere 
mu ri at of filver; for this reafon, I digefted it for fome time 
with a moderately ftrong nitric acid. A confiderable por- 
tion of it was thus re-diflolved, and left pure horn-filver 
behind ; which, upon careful colled ion, and deficcation in 
a biifk heat, weighed 46 grains. Thus, the portion of pure 
filver is determined at 34^ grains. 

d) The 
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* 

d) The nitric acid, that had been affufed upon the pre- 
cipitate obtained by the muriatic (r), yielded, by dilution 
with much water, 32 grains more ofoxyded bifmuth j which* 
with the preceding 44! (£), gave together y6| grains* 

In order to afcertain the proportion of reguline bifniuth 
in this ore, I diftblved too grains of bifmuth in nitric add ; 
and after having concentrated the folution by evaporation, 

I poured it into a large quantity of water* When of the 
precipitate, thus produced, nothing more would fall down, 
on adding more water, I colledted it on the filter, wafhed 
it, and differed it to dry perfectly in the air* It then weigh- 
ed E$8 grains* To the water, which had been Separated 
from it, muriatic acid was added by drops ; whereby a new 
precipitate enfued, weighing 35 grains, after edulco rati on 
and drying. 

As, by the refult of this comparative experiment, one 
hundred grains of reguline bifmuth have, upon the whole, 
given 123 grains of oxyded bifmuth ; it follows, that the 
grains of bi fmuthlc ox yd, mentioned at (i), and obtain- 
ed from 300 grains of the bifmuthic filver ore, contain 62 j 
grains of metallic ^ or reguline bifmuth, 

e) The remainder of the fluid was farther reduced by 
evaporation ; and, in this procefs, muriat of lead ieparated 
from it in delicate, broad-dr t at ed cryftals. This liquor 
was then combined with fuch a quantity of fulphuric acid, 
as was rcquifite to re-diffolve thofe cryftals, and a feeond 
time evaporated to a confiftence of pap. The precipitate, 
which thence enfued, was fulphat of lead, weighing 19 
grains, when duly collected, wafhed, and dried. 

f) What ft ill remained of the folution, after its having 
been freed from the lead before contained in it, was fat ti- 
med 
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rated with cauftic ammoniac added in excefs* In this Way 
a brown ferruginous precipitate was produced ; which was 
rapidly attracted by the magnet, and weighed 14 grains, 
when, after previous deficeation, it had been moiftened with 
1 infeed-oil, and well ignited. — For thefe we muft reckon 10 
grains of metallic irom 

g) The liquor, which had been fuper-fiturated with am- 
moniac, and which, by its blue colour, fhewed that it held 
copper in folution, was next fatu rated to excefs with fid- 
phuric acid. On immerfing then a piece of polifhed iron 
into it, two grains of copper were de poll ted, 

h) The grey refidue of the ore, that was left behind by 
the nitric acid (a), weighed 178 grains. But when its ful- 
phureous part had been deflagrated, in a crucible gently 
heated, it weighed only 140^ grains* This determines the 
portion of fulphur at 37 1 grains* 

i) Thefe 140! grains were dt gelled with three ounces 
of muriatic acid, in a heat of ebullition ; and this pro- 
cefs was repeated once more with ounce of the fame acid. 
Thefe folutions, by means of evaporation, yielded till the 
end muriat of lead in tender fpicniar, and likewife in 
fcroad-Hriated cryftaJs ; which, when again diilblyed in the 
requifite quantity of boiling water, then combined with ful- 
phuric acid, and evaporated, yielded 89 grains of fulphated 
lead. Thus the whole quantity of this fulphat, including 
the 19 grains mentioned at (j), amounted to 108 grains; for 
which, according to comparative experiments, 7^ grains of 
regulim lead mull be put in the computation. 

£) That portion of the ore examined, which fill! remain- 
ed after all the conilituent parts before mentioned have 

1 been 
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been difcovered, confifted merely of fcbejrry quarzofe matrix ; 
the weight of which, in the ignited liate, amounted to 70 
grains* 

Therefore, thofe three hundred grains of bifmuthic fiver - 
ere y mentioned above, were decompofed into ; 


Lead 

0 • 

* 76 

Bifmuth 

<0 • 

, 62,20 

Silver * , 

f) . 

* 34,50 

Tra/s 

T) - 

* 10 

Csppfr 

• 

. 2 


b) . 

* 37>50 

Quarzofe matrix!} * 

* 70 


292^20 grains 

It follows from this ftatement, that, exclufivdy of the 
quarznfe gangue , the eonftitnent parts of the bifmuthic JUver^ 
we ahm confifl, in the hundred , of ; 

Lead . , : * 

Bifmuth , 

Silver * * 

Iron * 

Copper 

Sulphur , * * 

9 6 j5° 


33 

2 7 

15 

4j3° 

0,9° 

i6 )3 o 
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Lxvirr. 

CHEMICAL EXAMINATION 

OF THE 

ANTIMONIATED SILVER , 

from Wolf achy in Suabia* 


Another foffil, which is found only in the mines 

worked in the principality of Furfenberg y is the AntlmonU 
ated Silver ♦ It occurs there in the pit, called Wenzelsgrube y 
near Alt- Wolf ach j and its external chara&ers have alfo been 
defcribed by Widenmann * and Emmerling\y in their elemen- 
tary Introductions to Mineralogy. 


It has already been proved by Bergmann J , but more cir- 
cumilantially by Selh^y that this mineral is a compound of 
native fiver and reguline antimony. 


Selb employed in his experiments that variety of antimo- 
niated fdver, which, in former times, has occurred more 
frequently in coarfe-granuhr detached pieces ; and he found 
its proportion of Giver to amount from 70 to 75 in the hun- 
dred. But the fine-granular variety, which is now dug, is 
confiderably more rich in Given 


* Handbucb der Minerahgie, 1794, page 6 84* 
t Ifgbrhuch der MinerahgUy II. TheiL page 1 
j Opufc. Fhys. er Chenu voL II, page ^16, 

| Magaxin fur die Bergbaukunde } von Lempe f lll, TheiL page 5« 

FIRST 
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FIRST SECTION. 

Antimoniated Silver in fine Grains, 

A. 

r 

Examination in the dry Way , 

&) A small piece of antimoniated filver, when tried 
open charcoal, with the afhftance of the blow-pipe, foon 
entered into fufion, The antmionial part volatilized 
in its ufual vaporous ft ate, and left the button of filver en- 
tirely pure behind. Neither of fulphur nor of arfenic 
any trace appeared, 

h) Twenty-hve grains, mixed with four times their 
weight of lead, and fubjedied to cupellation, yielded a but- 
ton of pure filver, weighing 21 grains, 

B. 

Examination in the humid way , 

a) Nitric acid was poured upon hundred grains of an- 
timoniated filver, freed from calcareous fpar adhering to 
it, and pulverized as much as its toughnels would admit. 
The acid fhewed no con fider able adtion in the cold. 
Therefore I fubjedied the whole to a digefting heat, in 
which I kept it, until nitric acid, added afrefh, would not 
farther attack this powder. Upon this I diluted the 
mixture with water, feparated the refidue, and precipi- 
tated the filver. from the colourlefs folution, by means 
of copper. The filver , thus obtained, amounted to 
83I grains, when lixiviated and dried in a warm tem- 
perature. 
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b) The refidue exhibited a reddiih-white colour* after 
being wafhed and defalcated in the air, and weighed 25 
grains. It foon diflblved in the muriatic acid, with which 
it was digefted \ leaving behind it a final! portion of mu- 
riated filver, which, upon reduftion, by means of foda, in 
the fmall fpoon, ftill gave f grain of filver, 

s. 

c) I poured the muriatic folution into a large quan- 
tity of water. By this management it was decompofed, 
and Jet fall a white, tender precipitate; which, dried in a 
gentle heat, weighed 20| grains. This precipitate, upon 
trial, proved to be an oxyd of antimony, perfectly refembling 
powder of algarotb (oxyd of antimony by the muriatic acid). 
One part of it I re-diffolved in muriatic acid ; and the fo- 
lution, when poured into water previoufly impregnated 
with fulphuret of ammoniac, yielded golden fulphur of an- 
timony, of a pure orange colour. The remaining part gave, 
by reduction with tartar, a metallic button ; which, on 
being blown off with the bellows, entirely evaporated, 
without leaving any refidue. 

Therefore, fince, by the refult of other comparative ex- 
periments *, 16 grains of reguline antimony may be 

reckoned for thofe grains of the metallic oxyd (r), the 
eonftituent parts of the fine-granular variety of the an* 
timmiaUd filver are in the following proportion : 

Stiver , 

Reguline antimony , , , 16 


IOQ 


$E- 


* See page *30 gf this work. 
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SECOND SECTION 


Anthnoniated Silver in coarfe Grains* 

QtfE hundred grains of the coarfe-granular variety of an - 
thnoniated Jiher t when decompofed in the fame manner as 
the preceding, yielded : 

Silver .76 

Reguline mthmny « , * 24 
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LXIX. 

CH EMICAL EXAMINATION 

* 1 T ' ■ ^ - *jn< . . " * . i H*h i r . 

OF THE 

CRYSTALLIZED, BRIGHT, WHITE 
C O BJ LT-O RE, 

(Glanzkobalt)i 

From Tunaberg, in Sweden , 


The cryftals of the Bright y White Cobalt-ore , which 
occurs at Tunaherg^ in Sudermannland , together with the 
copper-pyrites {yellow copper-ore)^ are diftinguifhed by the 
ftronger metallic luflrc of their external fur faces, which 
renders them lefs liable to decay, as well as by their ftze. 


of a rather uncommon magnitude 


The colour of their furface and recent fra£fure is a tin- 
white pafiing into the grey y and the form of thefe cryftals 
confifts, for the moft part, in variations of the cube, with 
unequally truncated edges, and fil iated lateral facets. The 
Jlria y or fmall channels of each furface, are parallel to thofe 
of the oppofite one, but perpendicular to thofe of the ad- 


* One of thefe cryftals, extremely beautiful and large, and de^ 
tached from others. Is in the poftefltoa of M, Mkrotto , Counfellor 
in the Ecclefjaftical Department at Berlin j whofc collection of mi- 
neral sis fo highly inftru£tive with regard to the Geognofy of the coun- 
tries fi mated on the Baltic fea. This cryftal is inch long, of the 
fame height, one inch broad, and weighs 4^ ounces. 


joining 


— 
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joining fide. This remarkable direction of the firm, has, 
till now, been found only in this eobaltic ore, and in fome 
c ubes of fu Iph u r-p y rites, ft r i ated in the fame man n c r. The 
frafliire of thefe cryftals is uneven, and exhibits a foliated 


One hundred grains# f this cobalt-ore were digefted with 


eobaltic ore. 


a) Hundred grains of rough white cobalt-ore, when 
gently digefted with nitric acid, dlfiolral in it gradually ; 
however, leaving behind them ibf grains of fmall, white- 
grey, refplendent globules, which confuted of arfenic, to- 
gether with a little fulphur. By boiling with water, this ar-> 
fenieal ingredient was difTolved, and there remained grain 
behind ; of which f grain of fulphur deflagrated on a fmall 
hot teft* The remaining 1 grain was oxyd of cobalts 

/;) The brownifh-red nitric folution was evaporated to a 
part, on a fand bath. In this procefs there ftill feparated an 
oxyd of arfenic, in the form of a white cry ftal line Incrufl- 
ation j which, collected after cooling, and by degrees lixi- 


texture. 





L Experiments in the humid wcn/ m 


: v 1 


A. 




intro- muriatic acid, in a boiling heat. T he metal difTolved 
but flowly, and in a fmall quantity. As long as the folution 
was hot, it appeared of a dark emerald-green ; but, upon 
cooling, it turned reddifh-Drown. No arfenic would depo- 
ftte from it. Hence, the above menftruum did not feem 
likely to effect the .decomposition which I intended of the 


viated with a little water, weighed 30 grains after defieca- 


003 


tion. 
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tiofi. It again entirely difTolved in the water with which 
it was toiled* 

c) Both the folutlons of the arfenical oxyd in water 
fhewed exactly the fame appearances which are exhibited 
by any other aqueous folution of arfenic. By combination 
with lime-water, they yielded arfmlat of lime ; with ful- 
phuret of ammoniac they produced yellow fulphuret of ar- 
fenic (orpiment), and the green pigment of S cheek with am- 
raoniacal oxyd of copper. 

d) When the nitric folution of cobalt would no longer 
depofite any arfenic, I diluted it with water, and precipitated; 
by means of vegetable alkali, the oxyd ed cobalt ; which, at 
firft, had a peach-flower colour, and, towards the end, that 
of lilac. On diflolving this lal>, precipitated m muriatic 
acid, and diluting the folution with water, the liquor ac- 
quired a rofe-red colour, and afforded the well-known fym- 
pathetic ink prepared from cobalt. 

Therefore, the eonftituent parts of the cryjlalhzed^ white 
cobalt-ore j feparateJy produced in this analysis, confilt, in the 
hundred , befides the portion of cobait itfelf, ot 45 grains of 
arfenical oxyd, and j grain of fulphur : but of any portion 
of iron no trace appeared. 

However, as I had reafon to fuppofe that the ingredient 
proportion of arfenic here ftated might, perhaps, not be the 
true one, I endeavoured to afeertain it more accurately in 
the dry way. 

ents in the dry Way, 

A. 

of white cobalt-ore, coarfclypow- 
dered, were heated to rednefs in a fmall gkfs retort, con- 
nected 
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nested with a receiver, and kept In the ftatc of ignition for 
fome time. After cooling there appeared in the neck of 
the retort no more than one grain of fublimcd arfenic, to- 
gether with a flight trace of fulphur, 

b) The contents of the retort were then introduced into 
a fmall open matrafs, and once more ftrongly ignited ; but 
no fublimation enfued,- 

t) Upon this, I mixed the cobalt with i-4th part of its 
weight of powdered charcoal, and calcined it in a (hallow 
open pot. At this inllant the arfenic efcapcd in vapours * 
hut (lowly, and it coated metallic fu bilances, that were held 
over the pot, with a thick white cruft. The fmell of this 
vapour refembled that of garlic, only in very moderate de- 
gree ; and it ceafedto be emitted after the roafti ng had been 
continued for two hours. 

But, by this calcination, the cobalt was not yet entirely 
deprived of all portion of arfenic; for, when it had been 
diflblved in nitric acid, and the folution concentrated by 
evaporation, there was (fill fome arfenic dcpofitcd. 


B. 

*7) For this reafon, another two hundred grains of rough, 
white, cobalt-ore, previoufly triturated, were, in the fir ft 
inftance, mixed with 100 grains of charcoaUduft, and cal- 
cined, This roafti ng was twice repeated, mixing the ore 
each time with 50 grains of powdered charcoal ; after 
which it no longer emitted any trace of exhaling arfenic. 
The cobakic ox yd, which now, to appearance, had been en- 
tirely freed from arfenic, weighed 104 grains, and exhibited 
a black colour. 


00 4 


*) Thefe 
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b) Thefe 104 grains were mingled with carbonat of pot- 
afh and crude tartar, of each three drachms. The mixture, 
when introduced into a fmall crucible, and covered with 
muriat of foda, was kept in the fire, before the nozzle of 
the bellows, during 20 minutes. The cobalt, thus reduced 
to the reguline ftate, was found to weigh 75 grains. Its 
external fur face had a finely knit, or interwoven appear- 
ance, But when I endeavoured to break it by the 
hammer, it proved to be hard, and fomewhat tenacious. 
Its internal furface was partly porous; partly it exhibited a 
rough fracture, palling into the hackly , that is, prefenting 
fharp points to the feel, 

c) After thefe 75 grains of metallic cobalt had been 
pounded, they were roafted, in a brifk fire, for two hours ; 
upon which the calcined cobalt appeared again in the cha- 
racter of a black oxyd, with an increafe of weight of 18 
fer cent , 

Since it may be. prefumed, with probability, that this 
cobakic oxyd, which has been re-produced from the re- 
guline cobalt revived at (J>), contains oxygen in the fame 
proportion with the oxyd prepared by roafting the rough 
cobalt ore; and, as confequently, thofe 104 grains (a) of 
oxyded cobalt have contained 88 grains of pure reguline 
cobalt ; it follows, that the conftituent parts of this white 
cobalt-ore ^ from Tunaberg y are, in the hundred : 

Reguline cobalt * . * 44 

Sulphur . * . * * 0,50 

Reguline arfenic , * . 55 j 5 ° 


100 
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LXX. 

CHEMICAL EXAMINATION 


OF THE 

CO BALTIC ORE OF MANGANESE, 
From Rengeesdorf, in Lufalia . 

t 

The foiai that was the objedi of the preterit enquiry occurs 
near Renger sdarf y in Upper- Lusa ti , in a Ilratum of quar&, 
which, on the Heideberg^ comes up to the day. It has, till 
now, been confidered as a black hobnail tic irm-ftme * * * § , until 
the late ProfefTor Leske has introduced it as a black cob a It - 
However, as he declared to entertain a wifli that 
this cJafhfication, which he founded partly on the external 
characters of thlsfoiTil, par tly on feme previous experiments 
mad? with it J, might he farther examined by a chemical 
analvfis, it was by this declaration that M* Westrumh was 

induced to undertake this talk, 

v 

From the appearances which this celebrated chemilr ob- 
ferved on experimenting with this foffil, it refulted, that it 
contained manganefe : but, on the other hand, he denied 
it to contain a portion of cobalt §> which, however, LesB 
had fufpe<Ted in it. 


* Schwarzcr, Glaskopfigcr Eisenstein* 

-f Sdiwarzer Erdkobalt. 

t Rpfo durch Saxen von N, G, Lej&e* Leipzig, 1785, Page 
330—130. 

§ Klelne Phys. Cbem. Abhandlungen t von Westrumb? Her Baird, 
2 Heft, 1 7 SS, page if 3. 

My 






; 


■ : / .-U'f/jl 









570 LXX. Examination of the Cobaltic 

My examination of this mineral fubftance, of which I 
have received a ftock from M. de Gersdorf^ the worthy pro- 
prietor of the eftates of Meffersdorf and Ringer sdorf^ where it 
is found, has convinced me that, betides manganefe, it in- 
deed contains cobalt ‘ but it has, at the fame time, (hewn, 
that the prefence of cobalt is hid by the predominant portion 
of manganefe combined with it, or, at lea ft, rendered unob- 
fervable on the firii infpediion of the fotiil. 


. A. 

a) The rough fotiil, when treated upon charcoal, under 
a ftream of air, continued for fome time from the blow- 
pipe, fuics into an apake, blueilh fcoria. 

b) P.hofphoric fait produces with it, by the fame treat- 
ment, a crimfon-red vitreous globule. 

c) Borat of foda is tinged by it of a dark hyacin thine- 
red ; which colour, on adding a flight portion of arfeniated 
foda, pafTes into a pale blue. 

d) One hundred grains of this fotiil were firft calcined in 
a gentle heat, and afterwards ignited during half an hour. 
The fotiil loft thereby 17 grains in weight, and its blackifh 
colour was changed to a dark aft -grey. During this 
procefs of roafting, there could not be obferved cither 
fmoke or tinell ; and the, lofs contifted merely of aqueous 
particles . 


B. 

^j) Five hundred grains of this fotiil, previoufly commit 
nuted in the mortar, were digefted with a moderately ftrong 

mu- 
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muriatic acid. There efcaped vapours of oxygenated mu- 
riatic add* By continuing the digeftion at the degree of 
ebullition* the mixture loft its brown colour* and the fluid 

V * 

became green* leaving a white earthy relief ue behind. But, 
on diluting the folution with water* its green colour difap- 
peared* and the filtered liquor acquired a weak brownifh- 
red. The refidue* feparated by filtration* weighed 206 
grains, after ignition, 

£) I then reduced the volume of the muriatic folutlon by 
evaporating it ; during which procefs f limns earth was de- 
pofited, weighing ic grains* when collected on the filter and 
ignited* After this I fatu rated the folutlon with diflblved 
cauftic pot-aft, added in excefs, kept the mixture for fome 
time in digeflion* and filtered it. A muddy refidue re- 
mained on the paper* the dirty light-brown colour of which 
rapidly turned black on expofure to air, 

c) The fluid feparated from this refidue was neutralized 
with muriatic add, and then combined with carbonat of 
pot-afh. It depofited aluminous earthy the quantity of 
which, after ignition, amounted to 12 grains, 

d) The above black refidue {/£} was again diftolvcd in 
muriatic acid* and thrown down by mild vegetable alkali. 
The precipitate appeared of a p?de-reddi(h colour. When 
edulcorated and dried* I fubjeeted it to ftrong red-heat* for 
one hour, in a calcining pot. It returned from the fire of a 
greyifh-brown hue, and weighed 178 grains. 

I fubjcclcd thefe 17$ grains, for fome time, to di- 
geflion* in a boiling heat* with a moderately ftrong nitric 
acid, diluting afterwards the folutlon with water, and fil- 
tering it, There remained a tender* black refidue behind* 
which, upon edit 1 corat ion* drying, and ignition, weighed 80 

grains, 
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grains, and was oxyd of manganefe * In order to try it for 
iron, I again digefted it with nitric acid ; in which, on the 
addition of a little fugar, it immediately diflolved, without 
leaving iron, or any other refid ue, When again precipi- 
tated by means of carbonated pot-afh, it fell down as a car- 
bonated oxyd of manganefe, of a white colour, verging into 
the ifabella yellow. 

f) Hence the nitric folution ftill contained 98 grains of 
the mentioned 178, but from the fir ft there muft be fub- 
t rafted one grain for copper, difeovered in the fequd. By 
mild vegetable alkali, this re-diflbived portion was again 
precipitated, of a pale colour of peach-flower ; and this pre- 
cipitate, as the following examinations of it have fhewn, 
confifted of an accurate mixture of oxyds of cobalt and 
manganefe, 

g) The 206 grains, which remained on diftblving the 
crude foflil (tf), were mixed with twice their weight of car- 
bonated pot-afh, and moderately ignited during two hours ; 
after which they were covered with water, fu per- fatu rated 
with muriatic add, and evaporated to a gelatinous conftft- 
ence : and when the filiceous earth had been fepa rated, 
wafhed, and ignited, it was found to weigh 1 14 grains, 

I then neutralized the remaining muriatic liquor with 
carbonat of pot-afh, and combined it afterwards with oxalat 
of pot-afh : but by this neither any precipitation nor turbid- 
nefs has been eftefted, It was then combined with cauftic 
ammoniac, which threw down aluminous earthy the quan- 
tity of which, after ignition, confifted of 90 grains, The 
ftill remaining portion of the fluid continued dear on the ad- 
dition of carbonated foda. 

1 

i) With a defign to afeertain the proportion of copper 
which enters into this foflil, and the pretence of which has 

al- 
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already been obferved in the previous experiments, I affufed 
fulphuric acid upon 500 grains of the rough foflil, evaporated 
the fluid on a fand-bath, foftened the infpiflated mafs with 
water, and immerfed, after filtration, a poliftred plate of iron 
into the clear folution, which had acquired a pale rofo 
colour. The plate of iron became gradually incrufiated 
with a cupreous pellicle; which, when carefully col Ie£ted, 
weighed no more than f grain ; and thus one grain of oxyd 
ef copper mull be put in the computation. 

Therefore, the five hundred grains of the foflll here ex- 
amined have been decompofed into; 


Oxyd of cobalt^ mixed with 


oxyd of magnefta 

B. /) 

. . . 

• • 97 

Mere oxyd of manganefe e) 

* . . 

. . 80 

Oxyd of copper 

- 0 

• * ’ 

. . 1 

Si lex 

■ 0 

10 } 
” 4 > 

. 12+ 

s- \ . . . . 

* <r) 

Jlumine ... * 

- 0 

127 

. 102 

. 

■ ' h) 

90 1 

Water . . • , 

A. d) 

4 ■ ■ 



• 
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But, that the 97 grains mentioned at (B./*), and which 
were obtained in the carbonated fiate, have really confifted 
of a mixture of oxyded cobalt and manganefe, has been 
proved by the following experiments ; the phenomena of 
which, at the fame time, were compared with thofe that 
are exhibited by the pure carbonated oxyd ot manganefe* 

1,0) The colour of the above precipitate, in the car- 
bonated flare, is the pale peach-flower red, and changes, on 
.ignition, into the light-brown. 


t. 


b) The 
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b) The colour of the carbonated manganefian oxyd jY 
white, inclining to the lfabel la-yellow > and that of ignited 
oxyd of manganefe is black-brown. 

2 . a) If the ignited cobalto-mangandian precipitate be 
digefted with nitric acid, in a boiling heat, it leaves behind 
it a refidue in the form of a fubtic, black powder- If then 
carbonated pot-afh be added to the filtered folution, which 
has a very pure, but dilute rofe-red colour, the diffolved 
matter is thrown down by the alkali, of its former peach- 
flower red* The black refidue, left unattacked by the 
nitric add, when heated to rednefs, and digefted in a heat 
of ebullition with a frefh portion of nitric acid, is re-, 
diffolved for the greateft part 3 and its difTolved portion is 
again precipitated, of a pale red colour, by mild pot-afii* 

b) The ignited black-brown oxyd of manganefe, by it- 
felf alone, is infoluble in nitric acid 5 the acid that is boiled 
with it continues colourlefs, and lets nothing fall down on 
being fatu rated with an alkali* 

3, If the above compound precipitate of cobalt and 
manganefe be diffolved in muriatic acid, and abundantly fu- 
perfaturated with carbonated ammoniac, the clear fluid which 
iiands over the fed \ men t acquires, after fome time, a dilute 
colour, refembling that of the bloffom of flax-weed. 

b) The oxvd of manganefe, on the contrary, when dtf- 
folved in the fame manner in muriatic acid, and precipitated 
by carbonat of ammoniac, added to excefs of faturation, 
leaves the liquor itanding over the fediment entirely colour- 

ids. 

4* a) On adding the mentioned cobaltic precipitate of 
manganefe to a neutral pbofphat, fufed upon charcoal, the 
clear globule becomes tinged of a pure fapphire-blue colour, 
» which 
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which continues unchanged by the outer, as well as by the 
inner flame of a candle, directed on it by the blow-pipe, 

b ) Oxyd of manganefe, alone, produces with the pbof- 
phoric fait a globule, which is devoid of all colour when 
urged by the interior flame, but acquires an ametbyftine 
red by the heat of the exterior. 


5 , a.) The combination of borax with the cobako-manga- 
nefian precipitate, upon the charcoal, before the blow- 
pipe, produces a glafs globule of a dirty blueifti colour, in- 
clining to the black ifh-grey. But as foon as a fmall quan- 
tity of arfeniated foda is added, a pure fapp hire-blue colour 
appears* 

b) Oxyd of manganefe imparts to borax, when vitrifying 
upon the coal, a dark ametbyftine, and fometimes a hyacin- 
thine red colour* But the glafs globule is immediate! f 
rendered colourlefs by the addition of arfeniat of loda* 

# 4 

6. a) When the precipitate compounded of cobalt and 
manganefe is diflblved in concentrated muriatic acid, the 
folution acquires a pale rofe colour, and it becomes grafs- 
green by heating. As the folurion cools, its green colour 
difappears, and the pale-red returns* If this folution be 
diluted with water, and employed Inftead of ink, the dja- 


on wanning the paper gently ; but, upon cooling, that co* 
lour difappears, and returns again when warmed ; and fo on, 
alternately. However, if the paper be heated too ft Tangly, 


h) The folution of oxyd of manganefe alone, in concen- 
trated muriatic acid, is,' for the moll part, entirely colour- 


rafters written with it become vifible, of a green colour. 



the traces made on it acquire a brown and permanent 
colour. 


5 


left 





vsSfeStfv 'Stev. 


576 LXX Examination of the Co bait ic 

lefs : neither does it acquire any tinge by warming it* The 
traces written on paper with this folution, previoufly diluted 
with water, continue inviftble If the paper be expofed to 
a gentle heat only: but by a feonger heat they turn brown, 
and lofe no more that colour, even after cooling* 

D. 

All thefe phenomena fuifidently evince the prefence of 
cobalt in the above compound reddifh precipitate* How- 
ever, fince the colours exhibited by this precipitate are, in 
all their changes, paler than thofe which are produced by 
the ox yd of cobalt prepared from genuine cobalt-ores, it ap- 
pears that the cobahic is its fmaller part. The manganefe, 
on the contrary, conflitutes the greater portion : and it 
feems that in this precipitate there obtains an intimate union 
between thefe two mecals : for, although q great part of the 
manganefe may be made feparable by ftrong ignition, by 
which it is rendered infoluble in nitric acid ; yet I could not 
fuccced in feparatmjj entirely the remaining part of manganefe 
from the ingredient cobalt, by repeated ignition and boiling 
in nitric acid. 

It Is on account of the manganefe, fo intimately com- 
bined with the cobalt, that neither the crude foJIi), nor the 
reddifh precipitate feparated from it, imparts a true blue 
colour to vitrifying fubfences* 

Yet, not with fending this, the mentioned arfcnical addi- 
tion (5. £) affords a practicable means of rendering the in- 
gredient portion of manganefe ineffectual in tinging glafles* 
The reafon of this is, that the manganefe combines, and en- 
ters into a fete of complete fat ur at ion with the oxygen, 
which it feizes from the admixed arfeniat of foda; And as, 
in this fituation, it does not, of its own accord, tinge vitri- 
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fying fubftances, it like wife no longer prevents the cobalt 
from imparting a pure fapphi re-blue colour; as is con- 
firmed by the following experiments, 

1* To five parts of that peach-flower coloured precipi- 
tate, previoufly diflblved in muriatic acid, I added a folution of 
two parts of arfeniated fodr, and effected a precipitation by 
means of carbonated fo da. The precipitate, in this in« 
ftance, acquired a lavender-blue, inftead of a reddifh colour ; 
and, when added to a globule of borax, melted upon char- 
coalj it immediately coloured it of a pure fapphi re-blue. 


mixed and vitrified in a porcelain-pot, afforded a glafs of a 
weak and cloudy amethyft-colour. 


yielded a glafs of a very pure fapphire-blue colour, though 
not of that intenfity which an equal quantity of oxyded 
cobalt, prepared from the common good cobalt-ores, imparts 
to fimilar glafs- frits, 


produced a fmalt-blue glafs, the violet colour of which too 
much inclined to a dirty brown-red, 


2* a) Si lex 



Calcined borax . 

Reddijh cobalto-majtganejian 
precipitate . . 


10 grams, 




Calcined borax . * . 

Of the above lavender-blue 


arfenical precipitate * * . I o grains, 



Carbonated poUajh , . , y % 

Rough foffil 2 drachms. 


P p 


b) Si* 
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b) Si/ex 

Carbonated pot-afb , . . , 

Rough fajfd 

Arfiniat of fida 



ounce of each. 


^ drachms. 


gave a fmalt-blue glafs, of a pure violet colour* 


4- It yet remained to examine what colour would be 
produced by the cabal tic portion of this compound metallic 
oxyd, in the eneauftic painting on porcelain* For this pur- 
pofe, a part of the lavender -blue ar finical precipitate^ pre- 
pared as before (No, i.) was conveyed upon porcelain- 
veHels, previaufly ignited, and then fufed upon them* The 
painting returned from the furnace in every refpedf of a pure 
cobalt-colour, though rather weak. 


Befides thefe experiments, I performed a number of 
others with feveral variations, with a defign of alee ruining 
the proportion of cobalt in the ore here examined, as well as 
of feparating its oxyd of cobalt in a ftatc entirely free from 
all admixture of tnanganefe. But, fmee the refult would 
not anfwer my wifhes, I abftaiu from giving here an ac- 
count of thofe experiments ; and am, at prefent, fatisfied 
with having demonft rated the p re fence of cobalt in thjs 
blacky earthy ore of manganefi from Rengersdcrf 
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LXXI. 

CHEMICAL EXAMINATION 

OF THE 

NATIVE SULPHAT OF COBALT. 

( Kobaltvhriol ) 

From Herrengr usd, in Hungary. 


A T Herrringrund , near Neufohl in Hungary , a vitrolic 
fait occur s, in pale rofc-red, tranfparent cryftais, of a jtal- 
aBitic&l form ; which is confidcred by fomc as a fulphat of 
manganefe^ but by others as a fulphat of cobalt . 

To remove this doubt* I undertook the following ex- 
amination of this fulfil ; and the refult decided for the latter 
opinion* 

Hundred grains of this metallic fait, when di Solved in 
water, and precipitated by carbonat of pot-afh, afforded feven 
grains of a loofe, pale-bluei/h precipitate, which turned 
black on expofure to a red-heat. This precipitate, when 
fufed upon charcoal, imparted to the g I afs-g lobule produced 
by the vitrification of a phofphoric neutral fait, as well as to 
that which is obtained in the fame manner from borax, a 
pure fappharine blue colour. Its remaining part, that had not 
been employed for thefc experiments, yielded, upon folu- 
tion in dilute muriatic acid, a fympathetic ink j the traces 
of which directly aflbmed a yellowHh-grcen colour on 
warming the paper, but disappeared again as the paper 
cooled* 
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LXXIL 

CHEMICAL EXAMINATION 

OF THE 

MINERAL SPRINGS AT IMNAU*, 

% 

In Suabia* 


AMONG the many various mineral waters with which be- 
neficent Nature has provided feveral parts of Germany , there 
are fome which, by accident and good fortune, have ac- 
quired fame and credit ; while others, on the contrary, 
though not left valuable, have either continued to be to- 
tally unknown, or have undefervedly fallen into negleft 
and oblivion* 


To thefe latter belong the mineral-fprings at Jmnau , a 
borough in Suahia 9 fituated between Tubingen and Rjoth - 
%ueil , in th - i v ate Haigerloch^ which is the property of 
Prince Ho hen %oll ern-Sigmaringen . 


Although thefe fprings had been famous as early as the 
times of Taberna-nwntanus , I have not yet feen of them 
any account earlier than that given by Cafpar f. But how 
little fatisfa£!ory his information can be with regard to the 


* Chemifchc Annahn^ T. Bsmd. page 179 z f . 333. 
f Eefchrtlbmg des Saeurbrunnens Imnau t 8tc m dtirch Sam* 
Cafpar „ Med, Dr. und Phyficvis zu Safe am Neckar, Ulm. 1733, 


na- 
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nature and conftituent parts of the water, may be concluded 
even from the date of its publication ; as, in general, at 
that time a well-founded chemical analylis of water could 
not even be thought oh 

By the care of Dr. Mezler , phyfician to the Court of 
Hohenfcollern-Sigmaringen, I obtained, of the mineral- 
water at Imnau, a quantity fufficient for examination, in 
five welMfopped, and numbered bottles ; the waters of 
which were taken from as many contiguous fprings, flow- 
ing into one common refer voir. 

When the water arrived at Berlin It was found bright 
and clear; it frothed ftrongly on being poured into glafles, 
and had an agreeable and ftrong tafte of carbonic acid. 
From this defer ipfi on only the water from the fprings 
4 and 5 ought to be excepted ; becaufe, with refpedl to 
fmell, as well as tafte, it feemed to be impregnated with ful- 
phu rated hydrogen- gas. 

Each of the waters contained in thofe bottles I have 
fir ft previoufly tried by means of re-agents. They were 
then fubjedted to analytical examination, In order to pro- 
duce their conftituent parts in a feparate ftate. 


Examination bp means of Re- agents* 

I. Tincture of Litmus . 

a) The crude water of all the five bottles, acquired by the 
tindture of litmus, a fine red colour, 

if) When it had been reduced to one half by boiling ^ 
and filtered, it continued blue, on the addition of that tine* 

II. 


ture. 


* P 3 
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II. Paper tinged with a decoction of Bra/U-zvood w 

*7 ) The colour of the crude water changed the red colour 
of the paper to a violet. 

h) Boiled water produced no change in the colour of that 
paper. 


III. Lime -tea ter. 

On mixing equal parts of lime-water, and the water fiocft 
each bottle feparately, the mixture was rendered cloudy and 
ef a milk-white ; but it rapidly became again clear.— How- 
ever, by the addition of more lime-water, a quantity of car- 
bonated lime fell down. 

IV. Concentrated Mineral Acids 

difengaged from the water of each bottle numerous aiD> 
bubbles, 

V, Carbonat of Ammoniac^ and Carlwnat of Soda * 

produced a precipitate, which was thrown down entirely 
white, from the waters of the i, 2, and 3 bottles; but that 
of the 4 and 5 bottles had an afh-grey colour. 

VI. Cmiftic Ammoniac* and caujiic Soda y 
yielded the fame precipitates as at V, but In a lefs quantity. 

VII- Spirituous Tincture of Nut-galls. 

The water of the bottle, No. 1, fuffered no change from 
it, except that it acquired a weak yellowifh fliade. But 
iA-the waters of the bottles marked 2 , 3, 4, and 5, a pur- 
ple 
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pie precipitate was thrown down by this tinSure, and the 
fupeniatant liquor acquired a violet colour, inclining to the 
green, 

VII L Oxalic Acid 

Immediately effected a copious precipitation* 

IX. Muriat of Barites 

produced a precipitate in but a moderate quantity. 

X* Sulphat of Magnejia 

a) Threw down from the rough water, after 24 hours, 
a precipitate fufficient to be obfervable* 

h) But the boiled water, combined with the fame fait, 
was not rendered turbid, and It continued clear, 

XL Nit rat of Silver. 

The water of bottle 1 continued at fir ft unaltered, but 
afterwards it became a little opal ei cent, Thofe of the bot- 
tles No. 2 and 3 were altered very little j they, how- 
ever, acquired a brown iih tinge. The waters of bottles 4 
and 5 were immediately rendered blackifh, and depofited a 
black fed i merit. 

XII* Acetate of Lead, 

In the waters of the bottles i, 2, and 3, it produced a 
white, and in thofe of the bottles 4 and 5 a dirty, light— 
brown fediment. 


u 
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XIII. Running Mercury y 

preferved In the waters of the bottles I, 2, and 3, its bright 
luftre ; but it became tarniihed of a black ifh hue, when 
immerfed into the waters taken from the 4th and 5th bottles, 

XIV- Leaf of beaten Silver. 

Small pieces of this continued unchanged in the waters 
of the 1, 2, and 3 bottles; but in thofe of the 4th and 5th 
they became tarnifhed, fir ft of a gold, and then of a copper- 
colour. 

B. 

Analytical Examination. 

As a detailed explanation of every feparate experiment 
would occafion unneceffary repetitions ; to ayoid thefe, I 
{hall relate only, in a few words, the method which I purfued 
in the/e refearches, To this I lhall add, in a fummary way, 
the eonftituent parts which I have difeovered in the water 
of each particular fprlng, together with their proportion to 
each other- 

L Examination of the gafeous confiiluent part 

It has already refulted from the preceding refearches, 
that this mineral water is richly impregnated with carbonic 
acid gas- To afeertain the quantity of this gas, its extri- 
cation and collection were performed by means of the mer- 
curial pneumatic apparatus. 

On examining the waters taken from the bottles No. 4 
and 5, the mercury in the cylinder became incruftrated, at 

its 
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its upper furface with a brown pellicle, during the operation » 
but this did not take place with the waters of No t 2 , 

and 3, 

The gas, that was d I fen gaged from the water of each 
bottle, was totally abforbed by 11 me- water, and produced 
carbonat of lime. But In the common air, that occupied 
the fpace left in the retort after the introduction of the mi- 
neral water, and which was driven over along with the 
carbonic acid gas, 1 could not dlfcover any extraneous 
matter. 

IL Examination of the fixed conjtituent parts, 

a) One hundred cubic inches of water (reckoning the 
weight of water, filling the capacity of one cubic inch, 
equal to 290 grains of diftilled water), from each fpring fe- 
parately, were evaporated at a moderate temperature in a 
glafs-diih, The water 

of the bottle No. I, left 3I| grains 

* * 34| 

3 » * 3 

• 4, • 39l 

- 5> -3* 

of a dry refidue. That of No. 1 had a white, thofe of No* 
2 and 3 a light reddifh-grcy, and thofe of No. 4 and 5 a 
reddifh colour, of a little deeper caft. 

b) All thefe refidues were firft treated with alkohol, 
during 24 hours. The ardent fpirit became imbued with 
a faint yellow ifh colour, and when feparated by filtration, 
and evaporated, it left behind it fo flight a portion of a 
brown mafs, that its farther decompofition was not well 
practicable. For this reafon I collected it, by means of 
alkohol, Into one mafs, from all the five evaporaung'difhes, 
and after having fuffered the fpirit again to exhale, I obtained 
1 a refid ue 
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a refidue weighing four grains. When this refidue had 
been rc-diffolved in very little alkohol, there remained i j- 
gr&in of muriated fnda * and on combining the fpirituous 
folution with fulphuric acid, if- grain of refimus matter was 
feparated, But the fulphuric folution yielded fulphat of 
magnefia ; for which one grain of muriated magnefia may 
be put in the computation, 

c) After this extraction of the feveral refiducs, by means 
of ardent fpirit, I affufed water upon each of them feparately, 
and agitated the mixture feveral times. After 24 hours the 
aqueous exlradb were, by means of the filter, feparated 
from the undiffolved portion, and made to cryftallize : firft, 
with the afliftance of a gentle heat, and then by fpontaneous 
exhalation in the open air. Every one fhot into prifmatic 
cryflals, which confifted merely of fulphated magnefia ; with 
the exception of that which had been obtained from No. I, 
and which alone was accompanied with a nearly unobierva-* 
ble trace of felenite , or gypfum, Thefe faline lixivia left 
at laft a brown moiflure behind, which hardly amounted to 
a few drops, and contained fo final l a quantity of gummous- 
iXtraSthe'm.dXXsTy that it could not be eflimated, 

d) Upon the portion that remained undiffolved in water, 
I poured alkohol, and afterwards I dropped nit ro- muriatic 
acid into it, until all effervefcence and aCtion of the acid 
ceafed. On this procefs a finall quantity of a muddy refi- 
due remained behind ; which, when collected upon the filter, 
and ignited, left fillet bus earth behind it. 

All thefe rotations, prevtoufly filtered, were faturated 
with cauftic ammoniac. By this combination, an hardly 
obfervable turbidnefs was produced in the folution of the re- 
fidue left from the water of the bottle No, i. But in thole 
of the other/fltfr refidues a ferruginous precipitate enfued; 

5 which 
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which was carefully collected upon the filter, then wafhed, 
dried, ignited, and weighed* This I diflblved again in 
nitro-muriatic acid, in order to feparate a final 1 portion 
of Jiliceous earth - 7 which ftill has been mixed with it, and was 
afterwards collected, ignited, and weighed, for the purpofe 
of ascertaining the true weight of the iron, which the 
preceding precipitate had contained, by iubtrafting the 
weight of the filex from the whole weight of the former. 
After which, this portion of iron was reduced, in the com- 
putation, to a correfpondmg quantity of curb mated $xyd of 
iron, 

e) After having thus feparated the ferruginous part, I 
reduced the folutions, in fome degree, by evaporation $ I com- 
bined them with a fourth part of their volume of alkohol, 
adding, then, concentrated fulphuric acid by drops, which 
immediately threw down a quantity of felenite. I conti- 
nued dropping in the acid, as long as any of this fulphat of 
lime would fall down* The felenite \vas eollecfed on the 
■filter, and when it had been edulcorated with a mixture of 
water and alkohol, I again decompofed it, by boiling with 
an aqueous folution of carbonated foda. The carbmat of 
lime , thus feparated, was wafbed, dried, and weighed, 

f) To difeover whether the fluid remaining from the 
feparated gypfum contained any magnefia, I evaporated it 
to fome part, and combined it with carbonat of foda, at the 
degree of boiling heat. However, no precipitation took 
place. 

According to the rcfults of thefe inquiries, one huiklred 
cubic inches of the waters of the mineral fpritigs at Imnau 
contain : 


I, 


LXXII. Examination of the 
I. Water from the Bottle No. i. 


Sulphat of magnefa ? with 7 

5,75 grains 

a trace of feUnite , * j 

Mur i at of foda , 

o ,33 

Mur 1 at of magnefta 

0,20 

Garbonat of lime , * 

2 5 

Stlex , * 

1 

Ref nous matter * * * . 

0,30 

3 2 j 55 grains 

Carbonic acid gas > 1 04 cubic 

inches. 

11 . Water from the Bottle No. 2. 

Sulpha t of magnefta , * r . 

5 grains 

Muriat of foda . . , . 

o, 3 o 

Muriat of magnefta . I' , 

0,20 

Garbonat of lime , 

2 7,75 

Carbonated oxyd of iron ■ 

o ,75 

. * 

1 

matter , « . . 

0,30 

35,30 grains 

Carbonic acid gas y 105 cubic inches. 

I IT. Water from the Bottle No. 3. 

S alpha t of magnefta , 

5,5° grains 

Muriat of foda . 

0,30 

Muriat of magnefta . * * 

0,20 

Garbonat of lime * , 

28,25 

Carbonated oxyd of iron , ■ 

I 

4 ?//^ A- * 

I 

Ref nous matter . * , . 

0,30 


36,55 grains 

Carbonic acid gas 7 104 cubic inches. 
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IV, Water from the Bottle No . 4 * 


Sulphat of magnefia , * * 

6 

Muriat of foda * . 

0 , 3 ° 

Mur i at of magnfia . 

0,20 

Carhonat of lime * * * 

31 

Carbonated oxyd of iron . 

1,50 

Silex * ,***.. 

I 

Refinous matter . 

0,30 


40,30 grains 

Carbonic acid gas y 1 12 cubic inches* 


V, Water from the Bottle No. 3* 


Sulphai of magnefia * 

• 5,75 grains 

Muriat of foda 

• 0,30 

Muriat of magnefia * 

. 0,20 

Carbon at of lime . 

• 29,7s 

Carbonated oxyd of iron 
Silex , ***** 

• i, 5 o 


Refmous matter * . • 

• 0,30 

• 

38,80 grains 


Carbonic acid gas ^ 115 cubic inches* 


It will beobferved,that the fum of the feparate confliruent 
parts, in each of the above five computations, is a little greater 
than the weight of the entire dry refidue, that has been at ftrft 
obtained (B* No. 2* af This is to be accounted for by 
the water of cryftallization, which enters into the fulphat 
of magnefia. 


, C 
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In this fummary ftatemcnt will be found wanting the 
fulpburated hydrogen gas^ fufpe&ed before in the waters of 
the 4th and 5th bottle, or fpring fyage 581) ; the prefence 
of which, however, feemed to be indicated by their taftc 
and fmcll, as well as by the dark colour of the precipitate 
thrown down by acctated lead, and by the tarnifhing of the 
regulinc mercury and ftlver-lcaf (A. No. 13 and 14), im- 
merfed into them. 

However, fincc I have experienced in other inftanccs, 
that, in mineral waters, thefe and fimilar indications origi- 
nate but rarely from real fulphurated hydrogen gas, and 
that more frequently they arife from the admixture of pu- 
trefying organic matters ; I entertained a doubt : whether 
that putrid vapour be an efFential ingredient in the waters 
of the fprings No. 4 and 5 ? Of this doubt I informed 
Dr. Me%ler y requefting him to examine this object 
on the fpot. And it rclulted from the refcarches, which he 
tnadc, that this fmell, refembling that of fulphurated hydro- 
gon gas, was owing merely to the putrefeent ftate of a ce- 
ment, which had been employed in the conftruftion of fome 
p ; pes, through which it was found neceflary to force the 
water of the fourth and fifth fprings into their appropriate 
relervoirs. This caufe has been fince removed > hence thefe 
fprings are, at prefent, entirely free from all extraneous 
contamination. When the whole of the water had been 
pumped out of the refervoirs, and, confequently, when Dr. 
Mezler was enabled to examine water, that had recently 
iflued from thefe fprings, he found, neither by the tafte 
nor by the fmell, the leafl: trace of that hepatic odour. Be- 
fides this, he filled, under the fur face of the water, four bot- 
tles ; the firji of which contained fomc clear pieces of white 

arfenic j 
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•aricnic; the fecmd y fome cryftals of purified acetate of lead ; 
the thirds beaten ieaf-filver 1 and the fourth , running mer- 
cury : {topping all thefe bottles clofely. After 24 hours, 
the arfenic was found as white as before ; the precipitate 
produced by the acetated lead was of a beautiful white ; and 
the metallic luftre of the fiiver and mercury was not in the 
lea ft impaired. 


END* 
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after read, whofe earthy parts, like thofe of 

lepidolite, aTe alfo filex and alumhie, &c. 
fulphuric ******** fulphureous* 
muriatic . fulphuric. 
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